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QUANTITY OF WATEE FEB HOKSE POWEK. 

It is well known that the evaporation of water per pound 
of coal differs largely in different classes of boilers, and 
even in those of the same class, but of different proportions. 
This difference ranges from an evaporation of say 5 pounds 
of water per pound of coal in a poor or indifferent boiler to 
about 11 or 12 pounds of water per pound of coal in boilers 
of a belter class well proportioned. 

For the purposes of this article, we will assume that 8 
pounds of water per pound of coal is a fuir average for good 
boilers as now in use. We will further suppose 150 pounds 
of oofil pei- hour consumed; then ihe evaporation would be 
150 X 8 =- 1,200 pounds water evaporated. This is the 
quantity or weight of steam that the boiler can supply, or 
the gross quantity applicable to the engine, and if the unit 
of 30 pounds steam per horse power per hour be assumed, 
it would be a 40 horse power boiler; but whether the 
power actually realized be 40 horses, or more or less, depends 
upon the economy with which the steam is consumed. 

Now if this power be supposed to be the gross power of a 
fall of water, it would be readily understood that the avail- 
able or useful power to be obtained would very largely de- 
pend upon the character and perfection of the water wheel 
to which the water was applied ; whether such wheel 
should give out 50 per cent or 80 per cent of the gross power 
of the fall. So it is in the use of steam in the engine; the 
boiler supplies a gross quantity or weight of steam per unit 
of time, but what shall be the available or useful power 
given out by that weight of steam must depend in a great 
measure upon the character, condition, and perfection of 
the engine by which the steam is consumed. We have in 
use: 1st. The plain slide valve engiLC, vforking with little 
or no expansion; 2d. The adjustable cut-off engine, work- 
ing with a fixed ratio of expansion determined by the 
amount of work to be done, or by the fancy of tbe en- 
gineer. And 3d. The automatic cut-off engine, in which the 
ratio of expansion is determined by the engine itself to 
exactly meet the requirements of load or work of the engine 
at any given instant of time. The economy in the use of 
steam in these different classes of engines is in the order 
named, the first being that of least economy and the third 
that of the greatest economy. 

But there is still the matter of the condition of the engine 
to be taken account in considering the question of economy. 
If there are losses from leaks at any point between the 

Inventions, mechanical 26 . ,• 

Inventions, miscellaneous 26 : boiler and the Working Side of the piston of the engine. 

Inventions, recent 25 

Knibbs' valve patent suits, the... 19 

Lacquer, Japanese 25*^ 

' ■" against economy. 

Now there being such great variations in the conditions 

under which the steam is consumed, it is quite evident that 

no one unit of hor.se power per pound of steam. consumed 

NSt''io™ing".'^"'':^:;:::::::::;::::' I ! '^ould be applicable to the different classes of engines. 

' "At the Centennial Exhibition of 1876, the committee to 



Lathe pulley faces 20 

Maps of N. Y. State, errors in 19 

Mechanic, importance of the 17 

Mole, the, and his little ways . 23 
Monument, Wash., axial motion. 21 
Motors, small, were they wrong?. . 21 
New books and publications 27 



.Patent office afilairs 
Planet .1 upiter, the 



.17 i 



Plow, sulky Farquhar* 20 I whom was referred the testing of steam engines and boilers 

[ Kailway mail service, U.S 25| » '^ 

Rubber, India, vulcanizing 28 i had this Question before them, and after full consideration 

^„. — ,, „. ~„ I Sewerage experiments, Boston's.. 17 ^ ' 

Electricity, nature of 18 Ships ot war, great 22 fixed the unit of One horse power, generated in the boiler, at 

Klevator bucket. Holmes'* 18 ! Ships, small, constructing 22 

Explosions, boiler, cause of 18 Skill, the demand for 16 

Fire, our losses by 21 j Snow, wet. crushing properties of 21 



Gas. illuminating, asphyxia from. 24 

Girls, physical education of 22 

Grindingmills* 18 

Gun barrels, drilling, etc IT^ 

How to l£eep warm 24 

Hunyadi Janos 25 

Industries, American 20 

Insurance, plate glass .... 19 

Inventions, agricultural 26 

Inventions, engineering 26 

Inventions, Index of 27 



30 pounds of water evaporated per hour, irrespective of the 
engine by which the steam might be consumed, and this 
unit has since been generally accepted by engineers. 

It has been ascertained by direct tests that the best class 
of engines, in good condition, will furnish one horse 
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quired as much as the steam generated from the evaporation 
of over 60 pountis of water. But the average experience 
for the production of one horse power is the unit of 30 
pounds of water, or approximately one-half a cubic foot of 
water evaporated per hour by the boiler. 
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ALCOHOL FBOM BBEAD. 

In our paper of October 20, in discussing the modes of 
raising bread, and the chemical changes therein involved, we 
mentioned the fact that alcohol is one of the constant and 
necessary results of the process of yeast fermentation, and 
that it is safe to estimate that at least 1,000 gallons are 
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New York alone. 

money -making by saving that which now goes to waste ? 

We alluded to the attempt made some j'ears ago by a 
company formed in London to do this, which attempt was 
a failure. But the fact that one trial fails does not imply at 
all that another may not succeed. That company saved 
tlieir alcohol easily, but they spoiled their bread, and we 
printed a note from a correspondent recently who remem- 
bered the attempt made in England, and the drynessand 
of course the tastelessness of their bread. 

Now there can certainly be no occasion for this, that is, 
none excepting human greediness. Why is there need of 
looking for any more alcohol than that which regularly and 
normally goes off in the daily process of baking? If we 
will be content with that, we surely may save it, and we 
shall have just as good bread as that which we bake in our 
ordinary modes. But if we are bound to get all the alcohol 
possible, it is true we may do it, but we shall have bread 
which has lost its sweetness. We cannot have both at the 
same time. 

We can scarcely deem that any special process is needed 
for doing the work ; any opportunity for inventive skill. It 
is too simple for that. We are told that the London com- 
pany expended $100,000 on their works, and it is not 
impossible that the very elaborateness itself was involved in 
the failure. 



The plan which seems to us perfectly practical is this : 
A baker's oven is of course a closed chamber. A pipe con- 
ducted from the crown of its arch would be constantly 
carrying away, during the baking, whatever vapors passed 
off from the bread, which would be a mixture, aqueous and 
alcoholic. If this pipe were led through cold water, 
like the worm of a still, those vapors would be condensed. 
What opportunity here for expense ? The cost of the pipe 
is the only thing. The oven remains precisely as it was, the 
baking goes on as before, and without the slightest reference 
to the distilling process. When the bread is baked, it is 
taken from the oven ; the fact that a pipe was attached above 
has made no difference. We were baking bread, and we 
have done it, and as good bread as we knew how. If as a 
collateral product we have condensed any alcohol, very 
good ; so much the better, and we have not injured our 
bread. But if in our greediness we try, because alcohol is 
worth money, to run our bakery as a distillery, we shall 
fail ; and serve us right too. 

THE DEMAND FOB SKILL. 

Notwithstanding the present slackness in business, there 
is a demand for skill in the mechanic arts now, as there 
usually is. The proprietor of a manufactory of machine 
tools recently supplemented a jeremiad on the dullness of the 
times by an inquirj' for several flrst-class workmen. In 
explanation he said he had more than he needed of the 
qualities of " main strength and stupidity" in his establish- 
ment, but still had room for cultivated eyes and hands 
guided by judgment ; in short, skilled workmen were in 
demand. 

There is reason for this condition of affairs. The more 
nearly absolutely automatic machinery can be made, and the 
more exact hand tools and appliances can be made, the more 
exacting are the demands for persomd skill and judgment. 
Machines are made, they do not grow, and they are made 
by the intelligent and skillful mechanic. They will not even 
keep in useful operation and continue in useful life except 
by constant care and the oversight of the skilled mechanic. 

The time has passed when the idea of working materials 
was to hammer and bang them into shape somehow, with 
crude tools and cruder appliances. In the case of the metals, 
especially, the workman uses good judgment with fine tools. 
No finer work is done and no more perfect results are 
obtained in any department of human production than in 
that of the working of metals, and to accomplish such 
results the most exact of tools must be wielded and guided 
by the most skillful hands and the most careful judgment. 



THEJEOHS-BBaffiRS COMET. ' 

This interesting comet is approaching its brightest phase. 
As soon as the full moon of the 12th is out of the way, it 
will be in a most favorable condition for observation until 
it reaches perihelion on the 26th, and its course may be 
easily noted on every clear night. It was not plainly visible 
until the '21st of December, when it faintly beamed forth in 
the constellation Cygnus as a small nebulosity with a very 
small tail. Every clear night since, it has been distinctly 
seen, increasing in size and brightness, while its tail is 
lengthening into respectable dimensions. This is the naked- 
eye view. In the telescope, it is a beautiful object, a round 
nebulous mass larger than the full moon, with a bright 
nucleus in the center, and with a large tail extending east. 
Observers who watch it from night to night marvel at its 
rapid race over the sky. Making its way through Cygnus 
on the 81st, when first permanently visible, on the 23d it was 
between Gamma and Epsilon in the southern arm of the 
Cross. On Christmas niglit it was close to Epsilon, and on 
New Year's night it had passed the boundaries of Cygnus 
and entered those of Pegasus. Making its way through 
Pegasus, and passing near Zeta of that constellation, it will 
soon be found in the vicinity of Beta in the constellation 
Pisces. Traveling rapidly to the southeast, it will pass into 
Cetus, taking PhOBnix next in its course, then Eridanus. 
On the last week in March it will be found in Horologium, 
when its luster will be about the same as at the time of 
discovery. After that time, it will soon be beyond the 
reach of the most powerful telescopes, and be seen no more 
until its return in the year 195.5. 

We give the following ephemeris taken from Oiel et Terre, 
by means of which observers in the possession of star maps 
or charts can easily follow the comet's course. 

EPHEMERIS OF PONS-BROOKS' COMET. 



DATE. 


E. A. 


D 


LUSTEK. 


1884. 


h. m. 






Jan. 2, 


21 53 


4-22° V 


8,5 


" 12. 


23 1 


+ 2° ,V 


4,1 


" 22. 


28 53 


—15° 2' 


3 


Feb. 2. 


34 


—38° 3' 


2,3 


" 11. 


1 2 


-37° 2' 


1,5 


" 21. 


1 23 


-^3° 7' 


1,0 


Mar. 2. 


1 43 


-48° B' 


0,6 


" 18. 


8 2 


—53° (V 


0.4 


" 22. 


2 26 


—56° 2' 


0,4 



It will be seen that, according to the Brussels ephemeris, 
the comet reaches perihelion at an earlier date than that 
given in the American ephemeris. In the matter of luster, 
1 or unity corresponds to the brightness of the comet when 
it first became visible to the naked eye in 1812. It will be 
remembered that right ascension corresponds to terrestrial 
longitude, and declination to latitude. Any observer with 
a star-map, finding the right ascension and declination, as 
here given in the ephemeris, will find_the approximate place 
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of the comet where the lines cross, and can thus follow its 
track. 

The comet will rapidly diminish in luster after perihe- 
lion, when it will be about 71,000,000 miles from the sun. 
It will probably he visible in this latitude until the last of 
February. Its luster at perihelion will be four times greater 
than it was at its appearance in 1812. 

An interesting incident conected with the comet was an- 
nounced at a recent meeting of the Boston Scientific So- 
ciety. The plane of the earth's orbit and that of the comet 
coincided on the 6th of December. Mr. Chandler, of the 
Harvard College Observatory, had suggested previously 
that when the earth reached that position in space, meteors 
would be seen moving in the comet's orbit. The prophecy 
was fulfilled. On the night of the 6th of December three 
members of the Society discovered twelve or more meteors 
radiating fi'om this very point, in space. 

It is confidently expected that the Pons-Brooks comet will 
grow much brighter, and project its tail farther into space 
before reaching perihelion. But there is always a fascinat- 
ing uncertainty about comets. Our present visitor has had 
one or two sudden outbursts and has as suddenly grown 
dim. No one can tell what will come next; neither can any 
one understand why the comet that looks down upon us this 
year should be four times as bright as upon its former visit, 
seventy -one years ago! We must expect changes as the 
fleet footed visitor approaches the sun. A noteworthy change 
is now going on. A second tail is being developed while 
the original one is rapidly extending, and observers of the 
present generation may behold the long wished for sight of 
a comet with two tails, unless the second tail vanish as sud- 
denly as it appeared. 



It is impossible in this abstract, and without the 
aid of a diagram, to fully describe the details of these 
movements, but they seem to be very complete and accu- 
rate. Diagrams automatically made by the machine were 
exhibited and described. 

A number of broken pieces of steel jvere exhibited, and 
also specimens of woods which had been tested in various 
ways. Machines of smaller powers were also described, and 
a number of briquettes of cement were broken upon a 
small automatic machine, which was exhibited. 



DBILLING AND BOBING GUN BABBELS. 

To the unmechanical eye, and to some mechanics, the true 
drilling of a gun barrel or a rifle barrel appears to be an 
almost impossible job, but in reality it is as simple as many 
other processes that awaken no surprise. Some gun barrels 
are made hollow at the beginning of their formation. Those 
which are rolled from ''skelps," and have a welded seam 
along their entire length, are rolled on a rod that is the rudi- 
mentary bore. So, also, the damascened, or "stub and 
twist " barrels are hand-welded in a spiral of about three- 
quarters of an inch wide — technically, a pitch of three- 
quarters — on a rod that leaves the beginning of the bore. 
Neither of these sorts of barrels is drilled — they are only 
bored or rimmed. But the best rifle barrels and pistol bar- 
rels are drilled bars of solid steel, and the drilling is a more 
exact job than the boring. The bars, cut to proper lengths 
and annealed, are placed upright in a drilling machine, each 
bar resting on a revolving disk or chuck, and held in place 
by a guide at the top. The drills are fed down by an 
adjustable weight. Usually the drills are twist drills, but 
even when they are used they must be removed for every 
two or three inches of drilling and the barrels emptied of 
chips. Some manufacturers prefer a half-round drill with 
a single projecting cutting lip on its end. In either case the 
rotation of the barrel and its upright position are expected 
to insure a true hole from end to end. 

All barrels, whether formed hollow or drilled from the 
solid, must be bored to size. This is effected by means of a 
bar of cast steel, round except for from twelve to fifteen 
inches from the end, which is forged square and ground per 
fectly true to gauge, which is slightly smaller than the 
intended diameter of the bore. On one of the faces of this 
■squared portion is placed a segmental slip of soft pine wood, 
the cross section of which corresponds nearly to that of a 
" half-rouud " file. This piece of wood goes in with the 
rimmer, and secures a perfectly round hole, and prevents 
chattering. If the bore requires enlarging, one or more slips 
of paper are placed between the wood and steel. This 
boring is the final finish of the barrel before rifling. 



Improved Testing Maolilnes. 

At a recent meeting of the American Society of Civil En- 
gineers in this city, a paper by Mr. A. V. Abbott, on " Some 
Improvements in Testing Machines," was read by the 
author, and illustrated by a stereoplicon. A 200,000 pound 
testing machine was first described, its general construction 
providing for weighing the forces applied by means of plat- 
forms and levers somewhat similar to those used in ordinary 
scale work with special arrangements to reduce friction. To 
secure the direction of the pressure upon the test pieces in 
the axis of the machine, both ends of the piece are connected 
with segments of spheres moving freely in spherical sockets 
which take the proper position upon the first application of 
the stress. 

Arrangements are also made by means of wedges to grip, 
and hold uniformly the ends of the test pieces. The ma- 
chine is arranged to test in tension, compression, for trans- 
verse stress, for shearing, bulging, and torsion. In the ma- 
chine exhibited the action of applying stress is automatic, 
and at the same time the same power gives an autographic 
record of the stress applied, and of any variations which 
may occur during the continuance of the stress, and with 
an instantaneous autographic record of the result at the 
conclusion of the test. The stresses are applied by means 
of weights which slide upon two parallel lever beams, the 
one registeringup to 10,000 pounds, and the other up to 
200,000. By means of a remarkably ingenious electrical 
attachment, connected with clock work, the movement of 
these weights is continuous and automatic, and the register- 
ine apparatus is also controlled by the same electric current. 



Boston's Seurerage Experiment. 

The public will follow with interest Boston's experiment 
of leading its sewage into deep tide water. This morning 
the pumps will be set in motion at Old Harbor Point, the 
final discharge being at Moon Island. The entire cost has 
been $4,544,272, and the building of the sewerage is spoken 
of as " one of the greatest engineering feats of the age." It 
may seem a little hypercritical to express a regret on this in- 
augural day of great enterprise that Boston did not see fit 
to include In its plans all the possibilities in the case. Lon- 
don has taught the world that a nuisance can be turned into 
a profitable product available for agriculture. The market 
gardeners about the city eagerly take up all the sewage fer- 
tilizers turned out at the London works, and find them even 
better than what they buy in the market. 

At Pullman, the infant city of Illinois, also, the revenue 
derived from the sale of the manipulated sewage is a good 
and fair interest upon the money invested in the works, to 
say nothing of tlie incalculable benefit to the community in 
the solution of a serious difficulty. A glance at the North 
Cambridge and Arlington meadows, and, in fact, the market 
gardening section of Middlesex County, ought to satisfy 
any one as to the extravagance of the policy which dumps 
the refuse of a great city into the sea. It is an open ques- 
tion, moreover, whether the " deep tide " will take and hold 
this sewage. Nantasket and the contiguous beaches may 
have occasion hereafter to thank Boston heartily for perfum- 
ing the surf and giving a new value to their bathing privi- 
leges. Of course the present works need not be abandoned, 
even if they prove to be a nuisance. The pumping station 
can be turned into a fertilizing factory, but the roundabout 
way of getting at it will certainly be very expensive. — 
Springfield Bepublican, January 1. 

Tlie Planet JTupiter, 

We never look upon Jupiter at opposition without rejoic- 
ing that, when the vast nebulous mass that once filled and 
extended far beyond the limits of the solar system quick- 
ened into life and threw off the concentric rings of which 
the planets were formed, the largest rings condensed into 
the planet Jupiter. Thus, the lesser members of the 
brotherhood may behold the magnificent spectacle of a 
planet second only to the great sun himself, a miniature 
solar system with a quartet of revolving satellites, a telescop- 
ic wonder on which the eye rests with ever new delight. 
The huge planet has not yet cooled down; his primeval 
fires still blaze, and he gives out light and heat to the moons 
that surround him, and as readily yield to his sovereign 
power as their mighty lord bows to the sun's resistless sway. 
Observers on the earth, nearly five hundred million miles 
away, may watch the process of world making on this dis- 
tant sphere. In the belts that diversify hisdisk, in the huge 
spots that from time to time agitate his mass, in the im- 
mense cloud atmosphere that conceals his fiery nucleus, we 
behold, on a grand scale, the progress of the cooling process 
that millions of years ago stirred to the depths the earth's 
lesser bulk, before it developed to the 'perfection of its pres- 
ent condition as an abode for animate life. Just as surely 
will the prince of planets reach, latest of all the sun's 
family, the same perfection of development, when millions 
of years hence the earth, like the moon, has arrived at the 
period of inevitable decay, and, preceded on the list by Mer- 
cury, Mars, and perhaps Venus, will be floating through 
space as a dead world. Viewed in this light, every chang- 
ing belt, every new spot, and every sudden rift are a revela- 
tion in Jovian language of the tremendous commotion that 
will eventually bring order out of chaos. — Providence 
journal. 



Tile Importance of the meclianlc. 

Each ensuing day makes more prominent the fact that we 
have come upon the time when the mechanic is master. 
We have crowded professions and ill-filled trades. A 
chance to fill the position of sub-assistant clerk in a whole- 
sale house is eagerly grasped at by a hundred applicants, 
though the wages received be scarcely more than "a chance 
to learn the business." Let a master workman try to ob- 
tain an apprentice at three times the salary offered the clerk 
and his applicants will be poor alike in quantity and qual- 
ity. A skilled workman in any trade need never want for 
hire; he is eagerly sought after by a hundred employers; he 
is independent of the condition of the market; the skill and 
cunning of his hand and eye are too valuable to lose, and 
must be paid whether the products are slowly or rapidly 
consumed. If business ceases, the master hand is eagerly 
seized by some rival house, which knows and values the 
product of his skill. He who would crush down the ob- 
stacles to success in our own days must have, as well as the 
wit to see the crevice, the strength to deal the blow. This 
is an age of the steam engine, and it is the engineer, not the 
conductor, who is master. — Boston Gommercial BuUetin. 



Patent Office Affairs. 

Washington, Dec. 31, 1883. 

That Congress not only made no increase in the clerical 
force of the Patent Office last year, but actually reduced 
their number by twenty, is being prominently brought to 
the attention of Congressmen. It is undeniably a strong ar- 
gument for ample force in the Patent Office that there is now 
a surplus of $2,500,000 in the National Treasury belonging 
to the Patent Department. A system of lessening the cost 
of patents by a graduated scale of fees has been proposed, 
but excessive cost is not so often complained of as the some- 
times inevitable delays, many of which might be avoided by 
a more generous use of the money of patentees' in paying 
for help in the Patent Office. 

The Commissioner of Patents is required by law to make 
a report to Congress at the close of each calendar year, and I 
have made some inquiries as to the statistics it will embrace. 
There has been an increase in nearly every branch of the 
office over last year, and the receipts for moneys paid in 
during 1883 over 1882 is, in round numbers, $135,000. 
This, however, does uot.'equal the increase of 1882 over 1881, 
which was $155,556.66. The increase in correspondence 
has been about ten per cent, and in applications of every 
kind nearly twenty per cent. The number of patents for- 
feited during the year is about 2,000. These figures are not 
exact, for in none of the divisions have any steps been taken 
toward furnishing the data for the Commissioner's report, 
which must be presented to Congress within the next 
month, but they are sufficiently close to .show that the pat- 
ent business throughout the country is not retrograding; it is 
rather constantly increasing in importance and demanding 
more rigid attention of the lawmakers and those who admin- 
ister the laws. 

The Civil Service Committee has completed its rules for 
the examination of applicants for positions in the Patent 
Office, and they will be published on Thursdayof this week. 
For the position of assistant examiner the applicant will be 
required to show a knowledge of arithmetic, of algebra to 
equations of the second degree, of geometry and trigonome- 
try, of chemistry and physics. For draughtsmen, drawing 
from mechanical models and explanations of certain rules for 
mechanical drawing will be required. For the position of 
assistant librarian, which is now vacant, a knowledge of 
French and German, and the ability to properly translate 
those languages into idiomatic English, is required, as weH 
as explanations of methods of cataloguing, and the proper ar- 
rangement of books by classification of subjects. This 
knowledge of German is also made desirable in those seek- 
ing positions as assistant examiners. 

The controversy respecting the electric railway is now 
fairly inaugurated in the Patent Office. The proceedings 
have been somewhat delayed by the taking of testimony 
abroad under a commission in support of the claims of the 
celebrated German scientist. Dr. Werner Siemens, of Ber- 
lin. Counsel were heard in argument upon the merits of the 
case last week, before the Examiner of Interferences. The 
point is to construct a commercially practicable railway, 
which can compete with the existing modes of transporta- 
tion. 

A small section of road was built and operated by 
Siemens, at the exposition at Berlin, in 1879, and there are 
now several short lines in operation in various parts of Eu- 
rope, and notably one at the Giant's Causeway, in Ireland, 
familiar to travelers. Edison has a line two miles and a 
half long, at Menlo Park, N. J., fully equipped and in daily 
operation, for the benefit of visitors and pilgrims to the 
shrine. There is also an experimental mad at Saratoga 
Springs, and another claimant is Stephen D. Field, of New 
York, a nephew of Cyrus W. Field. 

The Commissioner, on Friday, gave a decision in a case 
which has been long pending, the application having been 
filed January 6, 1883, wherein it was claimed that John T. 
Berchers had discovered a method to effectually and fully 
preserve fish in cans. His method he described as cutting 
the fish longitudinally and in thin slices, instead of trans- 
versely and in thick lumps or chunks. Both the examiner 
who had the case in the first instance and the Board of 
Examiners-in-Chief decidedthat there was nothing patentable 
in the application, and the Commissioner, after fully setting 
forth the facts in the application, sustains the opinion of 
the examiners. 

The new classification of subjects of invention, which is 
the official guide of the office in the distribution of applica- 
tions for official action, when ready, will be published as a 
supplement to the Gazette. 

The House Committee on Patents, as announced by 
Speaker Carlisle, is as follows: K. B. Vance, N.C. ; O. R. 
Singleton, Miss.; C. S. Mitchell, Conn.; J. E. Haskell, Ky. ; 
George W. Dargan, S. C. ; J. Winans, Wis. ; W. P. Hepburn, 
Iowa; H. L. Morey, Ohio; L. E. Alkin, Pa.; and W. W 
Rice, Mass. This is considered a good committee, some of 
the members having had experience in the committee here- 
tofore. 

The Senate Patent Committee is as follows: Orville H. 
Piatt, Mass., chairman; George F. Hoar, Mass. ; John 1. 
Mitchell, Penn. ; Elbridge G. Lapham, N. Y. ; Richard 
Coke, Texas; Wilkinson Call, Florida; and J. N. Camden, 
W. Va. 

Already a number of applications for extension of patents, 
which can only be done by Act of Congress, have been 
filed and they will all be carefully considered before 
action. 

Fkankmn. 



© 1884 SCIENTIFIC AMERICAN, INC 



i8 



^dtntxiU ^mtvuM. 



[January 12, 1884. 



Nature of Electricity. 

Prof. Thompson has shown how a series of floating mag- 
net poles of like name, repelling one another, tend to pro- 
duce equal distribution of the poles. Prof. Thompson, ar- 
guing from the second law of electrostatics (inverse squares), 
fought to explain tlie first law in a rational manner, on the 
hypothesis of self-repelling molecules, which tend to uni- 
form distrihution. When there is a surplus in one part and 
a deficit in another, the molecules are urged toward each 
other, i. e., attract. This was shown by putting a surplus 
of floating magnets at one part of the basin. By the move- 
ments of these magnets, when confined in barriers and with 
surplus and deficit purposely made, the author imitated the 
effects of a Ley den jar, induction, a battery current, etc., 
the motions and arrangement of the poles illustrating the 
hypothetical behavior of electricity. The author was led by 
the hypothesis to infer that either the etber is electricity, or- 
Ibat the etber is electrified, and the former seemed the sim 
pier conclusion. 



QBINDING MILLS. 

High grinding, low grinding, and gradual reduction, or 
a system which will more or less completely embody the 
elements of any two systems, have engaged the attention of 
millers to a remarkable degree for some years past. Witb 
the efforts made for the advancement of this industry there 
have come remarkable improvements in all kinds of grind- 
ing mills. The dressing of burr millstones and the atten- 
tion given to their running have also directed inventors to 
the making of improved forms of other grinding mills, 
whiire variovis designs of grinding and cutting disks of 
metal have been introduced for a greater variety of work, 
and for Its performance in a much better way than was 
formerly possible. 

We herewith illustrate some points of mills now being 



and the makers, Messrs. A. W. Straub & Co., of 3,337 to 
3,231 Wood Street, Philadelphia, endeavor to make them 
the best mills in the market. 



ELEVAIOB BUCKET. 

The buckets showji in the accompanying engraving may 
be constructed of either wrought, malleable, or cast iron, or 
other suitable material. Each bucket is made with a back 
and sides but without any bottom, the belt on the outside 
of which the bucket is arranged serving that purpose. The 
outer edges nf the sides are .so shaped as to conform, or 
nearly so, to the circular travel of the belt around the drums. 





Fig. 1. 

made, which are guaranteed to do a wide variety of work — 
to be fully equal to any pair of French burr millstones or 
any roller mill for the reduction of wheat to flour, either 
for the first breaks or regrinding the middlings and bran, 
also for fine corn to table meal, or corn and cobs to feed 
meal, as well as drugs, spices, and calcined bones to pow- 
der. 

Pig. 1 represents the front side of the grinding disk, and 
Fig. 3 is an enlarged view of the same. The first reduction 
is produced in the bosomed part of the disk, where the 
furrows run sharp cutting edge front, to cut the grain fine 
with the least power pos- 
sible. The second reduc- 
tion is upon the flat outer 
circle of furrows running 
their inclined sides front, 
to mash and mellow the 
meal already cut fine. 
The saw toothed inner 
edge of the disks forms a 
natural crusher, to reduce 
pieces sheared from the 
cob, so they will pass 
through the mill by the 
aid of the conveyer flights 
arranged around the eye 
of the disks. These con- 
veyer flights are arranged 
to act like a fan to draw 
cool air and grain into the 
mill at a low speed. The 
grain, first cut fine, is then 
rolled, mashed, and mel- 
lowed so perfectly that it 
enlarges in bulk. The 
grinding disks are cheaply 
renewed and easily inter- 
changeable. A spring ex- 
tending from the bridge 
tree down to the base gives 
sulHcient elasticiiy to al- 
low of nails and spikes passing through the mill without 
injury, while not crowding during the grinding. 

These mills are made in several varieties, adapted for 
either animal power or steam or water power, the "Scien- 
tific grain mill'' and "Quaker City grinding mill" espe- 
cially having acquired an enviable degree of popularity. 
Their special construction is covered by several patents. 



HOLMES' ELEVAIOB BUCKET. 

The buckets are secured to the exterior of the belt by short 
bolts passing through flanges on the back, whereby they 
may be readily attached to or removed from the belt. By 
making them without an attached bottom and arranging 
them on the outside of the belt they will readily and quickly 
empty themselves as they pass over the upper drum of the 
belt, as the flexing of the belt will work the contents away 
from the open bottoms of the buckets, relieving the mass 
within and giving it a quick and free discharge. The con- 
struction effectually prevents the clogging or sticking of the 
mfiss to the interior. As the buckets have but three sides, 
the belt answering for the fourth, they can be more easily 
made than those having four sides. The elevator can also 
be arranged vertically or nearly so, and its buckets will 
empty freely, thus saving a large amount of space in mills 
having several stories. This form of bucket is cheap, sim- 
ple, and durable. 

This invention has been patented by Mr. Joseph A. 
Holmes, of Greenland, N. H. 



of influence of the magnet. The opposite poles, of course, 
destroy the magnetism of each other, and the recharging of 
each separate piece in the watch is prevented, or rather is 
successively weakened by the gradual withdrawal under the 
compound motion the machine gives the watch. An inter- 
esting paper explaining early experiments in this ine, with 
full illustrations, will be found in Supplement Ncs. 306 
and 307. It was written by Prof. Alfred M. Mayer, of the 
Stevens Technological Institute. 



Another Possible Cause of Boiler Explosions. 

M. Vignes, in the Journal la Prance, draws attention to 
experiments made as long ago as 1846, by Professor Donny, 
of Ghent, and intended to show the influence which air ex- 
ercises on the boiling point of water and on the character of 
its ebullition. In this experiment, ordinary water Is placed 
in a clean glass tube, open at one end, and boiled long 
enough to drive away not only the air above the surface 
of the water, but all the air dissolved in the water. Then 
when the upper part of the tube is full of pure steam, the 
mouth is hermetically sealed and the tube is left to cool. 
When cool, it Is about halt full of water, above which is 
vapor of water at a very low pressure. The tube being thus 
prepared, its lower end Is plunged into a bath of glycerine 
or oil, which is gradually healed. No ebullition is visible in 
the tube when the temperature reaches 334 degrees Fah. At 
340 degrees Fah., however, the column of water bursts, as 
it were, in two, with a sudden explosion, and part of it is 
flung against the sealed end with such force as often to 
break it open. Now in industrial works, it often happens 
that a boiler, having been filled with water, works for three 
or four hours without receiving a further supply. It may 
then be cooled down, and the next time it is wanted it may 
very probably be fired up again without starting the feed 
pump, the water level being judged sufficiently high; but 
the water in such a boiler will be in the same condition aa 



Demagnetizing, of IVatcIies. 

One of our conlemporaries, in noticing the " queer freaks 
of watches " from having become magnetized by being 
brought too near dynamos or swift running belts, is led to 
refer to the Maxim machine for demagnetizing them as one 
whose "mechanism is a secret." Readers of the Scien- 
tific Ambbican will doubtless remember that we gave 
illustrations and description of this machine in August, 





STRATJB & CO.'S GRINDING MILL. 

1881. The theory on which it works is that the different 
parts of the watch — the plates, arbors, mainspring, balance 
wheel, etc., all being magnetized, though with different de- 
grees of strength, are brought within the influence of a 
powerful magnet, and then rapidly rotated, so that the 
watch is subjected to rapid reversals of polarity, while at 
the same time it is being steadily withdrawn from the field 



Kg. a. 

that in the test tube; that is, it will be deprived of all air, 
and consist of water below and vapor above, the latter, how. 
ever, being probably at a much higher pressure than that of 
the water in the tube. This water has no free surfaces in 
its interior due to the presence of bubbles of air, from which 
evaporation can take place. Consequently, as in the test 
tube, there will be delay in vaporizing— at least, until the 
expansion becomes great enough to overcome the pressure 
of the superincumbent vapor, and a sudden flashing into 
steam, which will be of the nature of an explosion, and may 
easily overcome the resistance of the boiler. The pressure 

thus attained may be very 
great. In the test tube, 
the pressure of the temper- 
ature of explosion — 240 de- 
grees Fah.— will be'eighty- 
six times what may be 
taken as the pressure of the 
superincumbent vapor in 
the boiler, as already ob- 
served. That pressure will 
probably be much higher, 
and the pressure of the 
explosion will probably be 
much higher also. To 
avoid this source of dan- 
ger, it will be sufficient, 
as M. Vignes points out, 
to make it a rule always to 
feed a boiler when it is 
fired up after standing. 
This will have the double 
effect of lowering the 
pressure and of facilitat- 
ing evaporation, by dis- 
tributing the mass of water 
in the boiler, and charging 
it to some extent with 
bubbles of air. Mean- 
while, the facts he has 
adduced are certainly suf- 
ficient to warrant a belief that we have here a key to 
many cases of boiler exjjlosions which have hitherto been 
wrapped in mystery, and it seems very desirable that 
careful and precise experiments should be undertaken 
to prove or disprove the production, on a large scale, 
of the phenomena thus shown to exist In laboratory ex- 
periments. 
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Tbe Knlbbs Valve Patent Suits. 

It is expected that the old Philadelphia, the first steam 
fire engine, which was recently taken to Boston as evidence 
in an important patent suit against that city, will he re- 
turned to its owners, the Insurance Patrol, to-day or to- 
morrow. The suit was by Marcus P. Norton and others, 
assignees of James Kuihbs, of Troy, N. Y., who claimed to 
hold the original patent for a relief valve which was exten- 
sively used upon its steam tire engines by the city of Boston 
and elsewhere Ihrougbout the country. In the former city 
alone the royalties claimed by the plaintiffs amounted to 
1450,000. The part taken in the case by the old engine 
Philadelphia was interesting. It seems from the statement 
of those who accompanied her to Boston that she was 
wanted to prove that the valve for which the complainants 
claimed the patent right had been used on her two or more 
years before the patent was issued. During the trial the 
court and jury adjourned to the Boston Common to witness 
a practical comparison of the working of the valve of the 
old engine with that of one of the latest construction. The 
result, it is said, was amazing, as the old engine, which 
many feared could not stand the strain, threw a larger 
stream with two pieces of hose than the other did with one. 
The valves, it was stated, were shown to be the same, to the 
satisfaction of the jury, and a verdict for the city of Boston 
was rendered on Saturday last. Among tjiose who testified 
with reference to the valve of the Philadelphia was Jacob 
NeafHe, builder of the engine and member of the firm of 
Neaffle and Levy; Joseph L. Parry, the designer; Richard 
"Warren, an engineer of the present Fire Department; and 
George Kurtz, the original engineer of the Philadelphia, 
who conducted the practical test at the trial, and who man- 
aged the engine over 30 years ago, wlien her usefulness was 
exhibited in the city of Boston, near the same spot, and a 
prize of $600 won. — Phil. Ledger. 



Plate Glass Insurance. 

A plate . glass insurance company having to pay 1,456 
losses in eight months to September, report 343 breakages 
from stone throwing, etc.; imperfect glazing caused 144; 86 
door plates were broken by wind and 59 by wind and hail; 
burglars, 76; malicious persons, 43; runaway horses, 34; 
persons falling on sidewalk, 89; window cleaners, 103; 
moving shutters, 54: with other breakages from 59 down to 
1, the last caused by a flying owl. 



CAR COUPLING. 

The drawhead, A, which is of the usual form, is provided 
with a longitudinal slot in the bottom, in front of which are 
the usual pin holes. Two blocks project from the end of the 
car, and on one of them a standard is secured to which a 
lever, C, is pivoted, which passes through a slot in a stand- 
ard on the other block. An offset or shoulder is formed in 
one edge of this slot on which the free end of the lever can 
be rested when it is to be held in a raised position. The 
lever extends nearly, or quite, to the side of the car, and if 
desired can be connected with a rod extending to the top of 
the car. To the middle of the lever is pivoted a pendulous 
ocking bar provided at its lower end with an inwardly and 
downwardly inclined weighted lug, D, and with a prong 
projecting toward the outer end of the draw head. The top 
of the draw head has an aperture through which the pendu- 
lous bar passes. When a car is uncoupled, the free end of 
its lever is raised and held in this position on the shoulder 
as shown in the left of the engraving. Tlie coupling pin, 
E, will also be raised as it rests on the projection. The 




DOUGHERTY'S CAR COUPLING. 

weighted lug tends to swing the bar toward the end of the 
draw head, thus keeping the projection in place. As the 
link enters it strikes the lug below the projection and swings 
the bar inward, thereby moving the projection from under 
the pin, which drops through the link, coupling the two cars 
together. "When the free end of a link held in one draw 
head is to be raised so that it can pass into the opposite draw 
head, the weighted end of the pendulum bar is permitted 
to act by its own weight on the end of the link, as indicated 
in the right of the engraving. 

This invention has been recently patented by Mr. M. J. 
Dougherty, whose address Is Box 186, Carbondale, Pa. 



BOOK HOLDER. 

The board upon which the book is to rest is provided with 
a wide central transverse groove, A', for receiving the back 
of the book. The covers of the book rest on the raised parts 
of the board at each side of the groove, and are held in 
place by spring tongues, shown at D, secured to the upper 
surface of the raised portions. Parallel with and a short 
distance from each end is a recess foi'med in each raised 
part of the board, and which are open at the upper edge of 
the board. In the recesses are held sliding frames, which 
are bent upward at their outer ends, forming spring arms 
inclined toward the upper surface of the board and having 
pads on their free ends. The pads are pres.sed on the 
leaves of the book, holding them down. A pintle passing 
through each slot and slide prevents the slides from being 




WOOD'S BOOK HOLDER. 

entirely withdrawn. "When a leaf is to be turned the spring 
arms are raised and the slides drawn from the recesses, so 
that the arms will be entirely out of the way of the leaves. 
The slides are held in this position by tbe friction caused 
by the pressure of the spring against the sides of the recess. 
The device can be placed on vessels, desks, music racks, 
etc. 

This invention has been patented by Mr. Elbridge J. 
Wood, of Palmer, Mass. 



Itlannracture of Tin Plate. 

Stoll, of Stuttgart, delivered a lecture on this important 
industr}', one of the few not known here, of which Ding- 
ler's Polytechnic. Journal publishes the following interesting 
abstract: 

Tin plate can be classified, according to the iron used, as 
follows: Charcoal plate, puddled ■ iron, coke plate, and 
steel plate. In a few works sheet iron is still made of iron 
refined with charcoal. Of course an excellent quality of 
pig iron must be used to make puddled iron of good and 
best quality. Steel plate is made of very tough steel made 
by different processes. The so-called charcoal tin is made 
by refining pig iron and scrap with charcoal, and is very 
dense and strong. For this reason tin plate made from it is 
rather harder to work, but will stand longer and is better 
tlian that made from softer iron. Only puddled iron is 
generally used for coke plate, since a better quality is rarely 
required for such tin. 

The iron used in making tin plate is prepared as follows: 
The blooms, weighing from forty to fifty hundredweight as 
they come from the puddling or refining furnaces, are first 
placed under steam hammers, then rolled into thin bars, 
which are cut up and tied in bundles. These bundles are 
strongly heated in the reheating furnace, thoroughly 
wrought, heated again, rolled into bars in calibrated rolls, 
then cut in lengths corresponding to the' different sizes of 
plate, and called platins or plate iron. These bars are then 
rolled out with hard rollers into sheets, which are trimmed 
with huge scissors to tiie exact sizes met with in commerce. 
The sheets must be pickled to remove the coating of oxide 
(rust), either hydrochloric or sulphuric acid being used ac- 
cording to circumstances. 

The material is rendered so hard and brittle by this 
treatment that it has to be annealed before proceeding to 
the next step, namely, smoothing and polishing it. This is 
accomplished by heating it in tightly closed boxes or 
muffles, the plates being packed tightly together. These 
muifles are placed on wagons and run in a warming fur- 
nace, where they are left ten, or fifteen hours. The polish- 
ing is performed by drawing the sheets of iron, after they 
have been pickled and tempered, between polished rolls of 
hard cast steel heavily weighted. 

To get a clean metallic surface, such as is requisite to re- 
ceive the tin, the iron must be dipped repeatedly into quite 
dilute sulphuric or hydrochloric acid, then polished and 
scoured, each one separately, with sharp sand over the en- 
tire surface. It is now ready to receive the tin, and passes 
to the tinning room. 

In this room there are five kettles, all of the same height, 
placed in a row and heated with fires beneath them. They 
are called the grease kettle, the tinning kettle, the brush 



kettle, the fine tin or roller kettle, and the grease kettle. 
The different operations performed in these kettles take 
place in this order: The pickled and scoured plates are put 
in the first kettle and thoroughly coated with grease; 
usually pure tallow, but sometimes palm oil is used. Then 
it goes to the tin kettle, in which it is moved about until 
evenly tinned all over. From this it goes to the third 
kettle, also containing tin. Here each individual plate is 
taken out and brushed with an oakum brush or pad of 
hemp to remove tlie coarser particles. It is next put in the 
fine tin (passirkessel), then in the last kettle, that also con- 
tains hot grease, on a grating, or moved up and down in it 
by rollers. "When tbe plates come from Ibis kettle they are 
placed on racks to cool. The tinning is now completed, 
but they do not look very nice, owing to the adherent grease. 
To remove this they are drawn through three or four large 
boxes filled with slaked lime, sawdust, bran, or flour; flour 
is the best of all, for it cleans them better, and after it gets 
saturated with grease the flour can be used for cattle feed. 

After the tin plates leave these boxes they go to the polish- 
ing bench to remove the dust. This bench consists of a 
table covered with woolen cloth, or a sheep pelt, and the 
sheets are rubbed singly with a rubber made of wool or 
sheepskin, which brings out the pure, fine luster of the 
tin. 

The tin is next assorted by a carefid inspection of both 
sides, and classified as first, second, or third quality. Sheets 
that are imperfectly tinned are sent back to the tinning 
room, while the rest are packed in wooden boxes and the 
brand burned on. 

Attempts have been made to replace the fat with chlo- 
ride of tin, but tin plate made in this way was found to be 
inferior to that made by the old process, because it is far 
more prone to rust. At present scarcely any tin plate is 
made with chloride of tin, but some manufacturers use this 
process for tinning cooking utensils. 

Another improvement consists in passing the tin, as it 
comes dripping from the last bath of melted tin, between 
rollers that squeeze off the excess of tin and leave a uniform 
coating of any desired thickness according as tliey are set 
close or far apart. 

Elm is the wood generally used for boxing tin. 

< I ■ I » 

Errors In jnaps of Hiew York State. 

The survey of the State of New York, according to the 
official report of the Commissioners, bears out the conclusion 
that French's map of 1860 is the best map of the State in use, 
although it is found that the boundaries of counties in cen- 
tral New York are misplaced from one to two miles. The 
city of Owego is there placed a mile further west than it 
really is, and the western boundary of Tompkins County is 
two miles too far west. Tlie boundaries as marked on the 
grounds are correct, and the State Survey maps, when com- 
pleted, will represent the boundaries :is they actually exist. 



LOCOMOTIVE COW CATCHER, 

The accompanying illustration represents a device for 
removing or throwing from the track animals or heavy ob- 
structions, such as rocks, without danger of derailing the 
engine. The cow catcher is made of plates of boiler iron 
firmly connected to form a A -shaped box, open at the 
under side and inclined to a point at its forward end. At 
the bottom is a frame of bars, serving to strengthen the 
plates. The catcher is bolted firmly to the bumper of the 




PHILLIPS' LOCOMOTIVE COW CATCHER. 

engine, and is made wide enough to cover the rails. On the 
lower edge of each side is connected a strong spring plate, 
having its end extending backward and downward so as to 
terminate just above the rail. The cow catcher is made 
strong enough to lift an animal so as to throw it back upon 
the rear part, from which it will roll off. The springs are 
strong enough to resist heavy pressure, and will remove 
small objects not removed by the catcher, and, in case the 
rails should be sprung, will act to force them down so that 
the wheels can pass safely over. 

This invention has been patented by Mr. "William Phil- 
lips, of Marsbfleld, Oregon. 
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AMEBicAN industries-No. 88. 

THE MAJrtJFACTURB OF STBAM BNGINBS AND AGKICtTLTURAL 
IMPLEMENTS. 

The celebrated manufacturing town of Yoik lies in the 
famous agricultural region of the Codoruss Valley, in 
Southern Pennsylvania, between Philadelphia and Baltimore, 
and is about five hours by rail from New York city. Its 
most important industry is the manufactory of steam engines 
and agricultural machinery known as the Pennsylvania 
Agricultural Woks, owned and managed by A. B. Farquhar. 
These works were founded by Mr. Farquhar a quarter of a 
century ago, and additions have been made from time to 
time until they now fairly rank as one of the most complete 
and extensive establishments, for the production of ma- 
chinery and implements, not only in the Uniled States but 
in the world. The works were designed especially for the 
manufacture of improved machinery and agricultural im- 
plements, with tools adapted to every part of the work; and 
having the benefit of abundant skilled labor at moderate 
cost (awing to low rents, good markets, and healthy loca- 
tion), and being contiguous to the vast lumber, iron, and 
coal regions of the country and in easy access of the great 
cities of New York, Philadelphia, and Baltimore, the pro- 
prietor is enabled to offer superior advantages to those need- 
ing first class agricultural tools and machinery. 

The works cover a number of acres, and embrace machine, 
engine, and boiler shops, bolt and nut factory, planing and 
saw mills, foundries for brass and iron, forging, shearing, 
and polishing rooms, besides warehouses, lumber yards, etc., 
all complete in itself. Among the specialties are steam en- 
gines, saw mills, thrashing machines, plows, agricultural 
steels, cultivators, grain drills, corn planters, horse powers, 
etc., in almost endless variety. Some idea of the magni- 
tude of the operations may be formed from the fact that 
the weekly consumption of iron now averages over 150,000 
pounds, and of steel fully 10,000 pounds, 
and of lumber from 50,000 to lOCCCO feet. . _. _ 

The business shows an annual average 
increase of from fifteen lo twenty per cent, ' 
necessitating frequent additions to both 
buildings and machinery. This is a direct 
result of the principle governing the whole 
concern — only the best material and most 
skilled labor are employed, and everything 
sold is fully warranted; not a single detail 
is risked by bad work, and if a mistake 
or defect occur it is promptly made good. 
The utmost pains are taken at every point 
to turn out only work of the highest 
order. As a natural consequence the 
trade now extends over the habitable 
globe, and at the time of our visit orders 
were being filled for nearly every State in 
the Union, and shipments being made to 
remote corners of the world. Large addi- 
tions to the works have been made within 
the past year, and machinery of the most 
improved pattern known to the trade has 
been introduced for the manufacture of 
each part of the work. 

The best relations exist between proprie- 
tor and employes, and there has never 
been a strike in the works. The super- 
intendents and workmen take almost as much interest in the 
success of the business and quality of the machinery turned 
out as the proprietor. 

No traveling men are employed, the Imsiness relying on 
quality for its maintenance and increase. It is the aim of 
the proprietor to give full value to all purchasers and to 
make it a benefit to them to deal with him, and as proof 
that his efforts in this direction have been successful he 
points with just pride to his immense and rapidly increas- 
ing business. The works ran full handed during the entire 
period following the financial depression of 1873. 

The most competent experts are employed in the several 
departments, and" large sums are expended in order that 
they may post themselves concerning the wants of different 
sections and keep the manufactures up to the highest 
standard of excellence. Many medals from the world's 
fairs of Europe, our Centennial and State fairs, attest the 
high regard in which the machinery is held. 

A bird's eye view of the principal factories is shown in 
our engraving, each department being arranged with special 
relation to the business pertaining to it. Although it is im- 
possible to give a conception of the size and completeness of 
the works, some idea may be formed when we say that the 
total floor space approximates half a million square feet. 
The view on our title page gives an idea of the arratigement 
of the shops, some fifteen in number, and some of the lead- 
ing machines and implements. The buildings are all con- 
structed of brick and iron, with slate or metal roofs. A 
complete system of water mains, hydrants, and hose pipe 
protects the works from fire. The wood-working shops 
are supplied with a system of perforated pipes, so arranged 
that the entire structure may be deluged with water by 
turning one wheel. The factories are all lighted by electric 
lights. Tracks connect the different buildings with the five 
railroads centering at York. The very best work can be 
furnished at the lowest price, since all parts of the machinery 
and implements are made here — the nuts, washers, bolts, 
steam fittings, etc., belonging to the engines, and the han- 
dles, beams, castings, steels, bolts, etc., belonging to the 
plows and implements. 



In addition to the works located at York, the large and 
rapidly increasing Southern trade necessitated the opening 
of the branch store and factory known as the Central City 
Iron Works, in Macon,Ga., now one of the most complete 
in the South. The large export trade is handled from the 
store in New York city. 

Among the well-known specialties manufactured at these 
works are the Farquhar Ajax traction and portable en- 
gines (the fire-boxes are steel, and the boileis have a remark- 
able record, not one havirg ever exploded); the vertical 
boiler with submerged tubes, arranged with wheels when 
desired; the Farquhar separator with self -regulating blast, 
saving every grain; saw-mills with patent feed, set works 
and dogs of most improved kind. Among the leading im- 
plements manufactured here are the Penna. drill and corn 
planter, with perfect force feed and phosphate attachment, 
and Farquhar's celebrated wheel or sulky plow. 

Farquhar's Ajax Traction Engine has several important 
patented advantages. The boiler is made of steel, and is so 
constructed that it is impossible for the crown-sheet to be- 
come exposed, even on the steepest grades. A steam guid- 
ing attachment enables the engineer to steerwith ease, by 
the simple movement of the lever. The wheels are of a 
most improved pattern, strong, durable, and of a handsome 
design. Springs are placed in the hubs of the wheels, 
acting as a cushion between the engine and gearing, and 
supporting the weight and avoiding jarring when passing 
over an obstruction. A neat cab covers the platform, pro- 
tecting the engine and engineer from storms or hot sun. 

The Ajax Portable Engine is of the center crank type, 
and possesses strength combined with simplicity. The 
pedestals and cross-head guides are cast solid with the bed- 
plate, thus making it impossible for the engine to work 
out of line or give. The cranks are made of the best 
steel. The fire-boxes of the boilers are made of steel, of 




FARaUHAR SULKY PLOW. 

the same braud as that used by the Pennsylvania Rail- 
road in their locomotives. The rest of the boiler Is made 
of the best charcoal iron. 

The Vertical Engine is very popular, being light, conven- 
ient, and cheap, and is as goodas the horizontal where light 
power, from two to six horse, is required where used for 
thrashing grain or other portable purposes. The boilers are 
provided with two trunnions and wheels. The tubes aresub- 
merged. The engine and boiler are carefully made to insure 
durability and strength. 

In the Farquhar Improved Saw Mill the patent feed, set 
works, and dogs and head blocks are all of improved form ; 
the sawshaft is steel. It is stated that some of our large lum- 
bermen have found it economical to throw out their old mills 
and substitute this. 

The Farquhar Separator is so well known as to need but 
little description. It was awarded the first premium and 
medal at the Centennial and Paris expositions on account of 
its lightness of draught, rapidity and economy of work. Ow- 
ing to its self-regulating blast, which cleans the grain ready 
for market, the chain elevator which cannot be choked, steel 
shafts and spikes, it possesses advantages of the highest 
order. 

Farquhar's Wheel or Sulky Plow does work better, cheaper, 
quicker, and with infinitely more ease than the walking plow. 
Its special advantages are simplicity of construction, effect- 
ive work, steel beam. It has a positive self-lifting attach- 
ment, adjustable hub box, light, strong, and handsome w heel , 
and may be easily and readily adjusted from two to three 
horses. It is constructed wholly of iron and steel. It ha,s 
sliding axles, is light draught and is most durable, although 
weighing le-^s than the others in use. In construction, ad- 
justment, and ease of management it is superior. 

Many other improved implements were being turned out 
in great quantities when we visited the works. We have 
only space to speak of a few which particularly attracted 
attention. The Geddes hinge harrow is one of the best 
in use. It draws from the center, is easy on the team, 
and being hinged it works as well on uneven land, and is 
easily lifted when in motion, to discharge weeds, etc. It 



is strong and durable, and can be doubled in a portable 
form. The teeth are prevented from getting loose by being 
fastened with nuts and washers. Harrows constructed 
upon other plans, but all showing the same degree of good 
workmanship, were noted. 

The Farquhar improved cotton planter is very simple and 
perfect in its operation, dropping the unrolled seed with re- 
markable regularity and in any desired amount. The Key- 
stone corn planter will plant from ten lo twelve acres of 
corn per day, dropping kernels in drills or in hills, at an}' 
desired distance apart, and sowing at the same time, if 
needed, any kind of pulverized fertilizer. The Pennsylva- 
nia force-feed fertilizer grain drill will not only sow the 
grain evenly, but, what is an equally important feature, it 
will distribute the phosphate with the same precision, doing 
the work without any loss of either seed or fertilizer. 

The Farquhar Hoffheins mower ami reaper possesses 
many points of excellence. The frame being of solid iron 
and very compact holds the shafts securely! '" position and 
is supported by two ground wheels, either or both of which 
drive the machinery. The self-rake, moving automatically, 
will make the bundles at regular intervals, their size being 
regulated by means or a treadle convenient to the driver's 
foot. The height of cut can be regulated while the machine 
is in motion; the guards can be thrown down, so as to run 
under the fallen grain, or elevated to pass obstructions. 

Farquhar's climax horse-power, for thrashing, ginning, 
and general farm use. Is triple geared, the strain being di- 
vided so as to prevent breakage or wear. All the gearing is 
connected by one strong iron frame ; the levers are so ar- 
ranged that the strain of the team is thrown upon iron 
braces, and can be taken off or put on in a moment without 
loosening a bolt. All the boxes are self-oiling. This horse 
power Is strictly portable and can be quickly and easily set 
up by ordinary farm laborers. Corn shellers adapted to hand 
or horse power, farm mills, standard grind- 

^- 1 JQg niills for corn, wheat, and other grains, 

fodder cutters, cider mills, farmand freight 
' wagons, etc., are turned out in almost 
endless variety. 

We have not the space to even enumer- 
ate them. All the various parts of the 
agricultural implements and the steam 
engines and boilers — including bolts, nuts, 
thrasher spikes, wrenches, plow irons, and 
forgings of all descriptions, and valves, 
cylinder lubricators, water gauges, air 
cocks, steam whistles, inspirators, etc. — 
are turned out at these works. 

Further partfculars of this manu&eto*js 
ftadHbe worR it produces maybe obtained 
from the large illustrated catalogue, which 
will be furnished upon application by the 
proprietor, Mr. A. B. Farquhar, York, Pa. 

liatbe Pulley Faces. 

Machinists have often noticed the edge 
wear of belts on pulley steps of lathe 
cones, caused by the riding or the rubbing 
of the belt on one step against the rise of 
the next higher step; and this creeping 
up notwithstanding the swell or crowning 
of the face of the pulley step. A recently 
noticed remedy is one that is applied by the Pratt & Whit- 
ney Company, Hartford, Conn., on all their lately built 
lathes — a remedy as simple as it is effectual. The crown of 
the pulley face is not In the center, but en the " off" side, 
or toward the next lower step, away from the adjoining 
rise. By practice it has been found that this diversion from 
the center is too slight to affect the eye, the off on a step of 
85^ inches for a 2}^ inch belt being only one-eighth of an 
inch ; but it is an effectual remedy. 

The crowning of the faces is effected by equally simple 
means. Machinists generally know the Slate taper attach- 
ment to lathes, which guides the tool carriage Independ- 
ent of the traverse screw, in turning or in boring 
tapers. The arrangement for producing the swell is on the 
same principle, the transverse screw being removed and the 
upper portion of the carriage with the tool post being held 
by a flat spring at the back of the lathe against a former, a 
slightly swelled strip to correspond with the intended 
crowning of the face of the pulley step. This is the last 
turning operation on the lathe cone, the former chips being 
in line or level. 



Railroad to Alaska and Ferry at Bebrlng Strait. 

A railroad around the world, or something neatly of that 
nature, is evidently in the mind of one of our correspondents, 
who suggests the employment of our surplus revenue in 
building- the line from Oregon to Alaska, and that then the 
Russian government would be likely to extend the line 
through Siberia to Pekin. This having been done, it re- 
quires not much further stretch of the imagination to see, 
with the mind's eye, the long rails stretching out under the 
shadows of the Himalayas until they make connection with 
the proposed line in the Jordan Valley, and thence with the 
European system. 



A COREESPONDENT In the Government Engineering La- 
boratoiy. College Howrha, Bengal, writing In reference to 
the discoloration of brick walls, says that in three samples 
of white incrustation he found the substances to be mainly 
potassium nitrate with a trace of magnesium nitrate. 
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Were tlie " Small Motors" Wrong? 

To the Editor of the Scientific American : 

Your correspondent ''Alia," etc., takes me up about my 
fourteen foot boat that was going out flsbiug so nicely with 
its store of compressed air, laid in a pipe along her gunwale. 
I never intended to have her driven in any such way as 
" Alia's " experience in boating indicates. His engine has a 
3x3 cylinder; this, with a 100 pound pressure, is surely 
good for a full horse power, and can easily be crowded to 
double that and more; and yet he can get but a mile in nine 
minutes. 

Now, we will say nothing about increasiug that rate, but 
we will only look for the power needed to attain it. My 
boat — perhaps his boat is different — but my boat I can pull, 
with a steady stroke — not the " Tale jerk " — at very nearly 
that rate, and not expend over one-tenth part of a horse 
power. Haud inexperlus loquor. What has become, then, 
of the remaining immense proportion of his engine's powei? 
Plainly it has been wasted some way; mostly, perhaps, by 
indirect action. Taking the commonly received estimates 
of the bulk of steam required for a given power and time, 
one cubic foot of air compressed to the degree assumed by 
me is sufficient to drive my boat, on the basis of what I 
can do myself in rowing, not less than seven hours. The 
length of gunwale of a 14 foot boat is not 28 feet as stated 
by " Alia," at least I never saw any boats built that way; it 
takes about 35 feet to go around mine. That length of 3 
inch pipe measures over three-quarters of a cubic foot. 

By using direct pneumatic propulsion 1 think I am justi- 
fied in asserting that the boat can be driven as I formerly 

stated. A. 
■♦ < » > ^ 

storage of Wind Fonder. 

To the Editor of the Scientific American : 

For quartz, saw, flouring, and other mills, so situated 
that they can be built on a hill side, so as to furnish a suffi- 
ciently strong foundation, there is no power so easily stored, 
used, and restored as perfectly dry fine sand. The mill can 
be easily and cheaply arranged with buckets to carry the 
sand back into the bins, from whence it is taken as w^anted 
through spouts and conveyed to an overshot water wheel of 
sufficient size to run the machinery required. The sand 
costs little or nothing but the hauling, is to be had eveiy- 
wbere, sustains but very little waste by use or restoring, 
and works as well if not better than water. This applies 
to all the deserts and plains of the West and IVIexico. I 
know of one mill now run by dry sand, and it does good 
work. 

True, water can be used, where it can bo had to pumpy 
but the pumps and tanks cost much more than those neces- 
sary for sand. Air pumps and compressed air can also be 
used, but the first cost of the plant is too great. Any car- 
penter can make all the appliances required for using dry 
sand, and any farmer, ranchman, miner, or manufacturer 
who owns a side hill, so as to have a solid foundation for 
his sand tanks or bins, can use this power with but very 
small outlay to start with. 

X. Y. Z. 



The Washington IVonument and the Axial Itlotlon 
of the Earth. 

To the Editor of the Scientific American: 

Nearly forty years ago the French physicist Foucault 
furnished a direct proof to enable us to see the earth go 
round. His famous demonstration caused a great sensation 
at the time, and will always be known as Foucault's ex- 
periment. It is based on the fact that a pendulum once set 
in motion will continue to swing in the same plane, if it is 
suspended in such a way that the pivot can turn around and 
still leave the pendulum free to swing in the same plane, 
instead of turning with the pivot: The pendulum must be 
a heavy one and the point of suspension as free as possible 
from friction. We will suppose such a pendulum placed at 
the North Pole. If the earth rotates, it would carry round 
the point of suspension once in twenty-four hours, and also 
the surface of the earth under the pendulum. If the pendu- 
lum did not partake of this motion, but kept steadily 
swinging in the plane in which it was started, we could see 
the surface moving round beneath it, though it would ap- 
pear as if the direction of the pendulum were constantly 
changing. The pendulum would seem to swing round the 
circle once in twenty-four hours, while the building in 
which it hung and the earth on which the building stood 
would seem to be at rest; but we could have no doubt as to 
which was the real and which was the apparent motion. 
At any place between the pole and the equator the experi- 
ment would not be so simple,as the point of suspension would 
be carried round by the rotation, but the direction in which 
the pendulum swings would seem to be constantly shifting, 
though it can be calculated just what the change ought to 
be in any given latitude. If, then, the observed tnotion 
agrees exactly with the calculated one, the demonstration is 
as complete and satisfactory as it would be at the pole. 

Foucault made his experiment in the church of St, 
Genevieve, in Paris. Here he suspended under the dome a 
pendulum some two hundred feet in length, performing its 
vibrations in eight seconds. A graduated circle was drawn 
on the floor beneath it, and hour after hour and day after 
day the measured swing of the heavy ball was found to be 
precisely in accordance with the theory that the earth turns 
on its axis once in twenty-four hours. The apparent 



changes in the direction of its motion were explicable in 
no other way, and the hypothesis was thus demonstrated 
beyond the possibility of doubt. The globe on which we 
dwell was seen to go round, and Foucault was the scientific 
hero of the day. 

The idea recently occurred to the writer while viewing the 
Washington Monument that a grand opportunity was there 
presented for repeating Foucault's experiment, as a pendu- 
lum of any desired length could be employed, and with 
the aid of our most perfect appliances it could be carried 
out on a scale which would secure the most satisfactory 
results, and it would add another feature to the many at- 
tractions which already bring visitors thousands of miles to 
the capital of the nation. 

S. L. Dennbt. 

Strasburg, Lancaster Co., Pa., December 24, 1883. 

< < » > » 

Blowing up Tornadoes. 

2'o the Editor of the Scien-tific American : 

In your issue of December 8, John F. Schultz has a 
scheme for changing the track of tornadoes — by blowing 
them out of existence. A cyclone is, meant, I suppose, for 
a tornado is properly a "straight blow." There are several 
objections to his method of changing a cyclone's course. If 
one of these whirlwinds traveled in a straight line, and 
always on the ground, his plan would be feasible; but as a 
cyclone often jumps or bounds along, and seldom travels in 
anything like a direct course, one would scarcely know 
where to locate his keg of powder; and if he knew, he 
would not have time to do it. In fact, by the time the pow- 
der was in place the cyclone would probably be in the next 
county. How are we to do if the cyclone comes at night, 
when it cannot be seen? Even if some one had nerve 
enough, on seeing a cyclone, to put a keg of powder, as 
near as he could judge, in its path, the whirlwind would 
probably miss the powder and blowthe man out of exist- 
ence. About the best plan is to get into a "dug out" 
when there is danger of a cyclone, and in the western and 
central parts of this State almost every farmer has one. 

Best Davis. 

Topeka, Kansas, December 17, 1883. 
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" The Brandy Bread Company," 

2'o the Editor of the Scientific American : 

In your issue of the 22d is an article with the above head- 
ing. The object of the Brandy Bread Company is to ob- 
tain alcohol from bread ivi the process of baking. 

In the course of fermentation the dough passes through 
four processes, if the fermentation is allowed to go on, viz.: 
sacchariiie, vinous, acetic, putrefactive. The dough should 
always be jiut into the oyen before it passes through the 
first fermentation; the bread in that case will be good, hav- 
ing the sugar in it. If allowed to pass into the vinous fer- 
mentation, so as to obtain alcohol from it, the bread will be 
poor in flavor and in quality. N. D. 

Portland, Me., December 23. 



Cost of Producing Beef. 

The report of the Committee on Cost of Production, at 
the late Chicago Fat Stock Show, goes extensively into the 
question of the proper basis on which awards at such exhi- 
bitions should be made. In order that the results might be 
determined solely upon the quantities of the various kinds 
of cattle food used, as well as the skill of the feeder, the 
price of each article of food named in the statements was de- 
termined upon an equitable and uniform basis to all the 
competitors, as follows: 

Valueofcalf at birtli...,. $5.00 

'* millj, per gallon 04 

" shelled corn, per 100 lb 71 

" corn in ear, per 100 lb 53 

" soft corn, per 100 lb 50 

" oats, per 1001b .75 

** corn meal, per 100 lb — 80 

'* com and oats, per 100 lb .80 

" stiorts, perlOO lb .70 

" bran, per 100 lb 60 

" oil meal, per ino lb 1,25 

" oil cake, per 100 I h 1.25 

" hay,perl001b 30 

'* pasturage per month, up to 1-2 months 75 

" " " 12toa4 months 1.00 

" " " 24to36months 1.25 

Expense f orcare, feeding, salting, and interest, up to 12 mos. 4.00 

" " " " 12 to24mos. 6.00 

" " " 24 to 36 mos, 9.00 

The great diversity of articles consumed by the competing 
animals, as well as the methods of handling stock, made it 
somewhat difficult to determine upon the comparative value 
of some of the articles of food named for the most rapid pro- 
duction of beef, the quality of which could not "be satisfac- 
torily determined until the carcasses are displayed upon the 
block. The prices of grain, etc., named werenot the present 
market price, but a fair average for a term of three years 
The value of calf at birth, pasturage consumed, and expense 
for care, etc., were rated the same with each exhibitor. 

The committee recommended that for the future greater 
care be given by exhibitors in their statements as to quantity 
of each article of food consumed, exact time that animals 
were on pasture or stock fields, and details of expense for 
care, etc, to enable a more careful comparison to be made 
of the various methods of feeding and the effect of same 
upon the animals. Attention was also called to one of the 
lessons to be learned in the statistics presented, viz. : 

If feeders desire to keep their cattle for feeding beyond 
two years, the most profitable results have been obtained 



where the animals have been liberally fed the first year on a 
coarse diet that will develop bone and muscle upon which 
to bujld the matured carcass. The most economical pro- 
duction of beef does not always result from strong feeding 
of grain or concentrated food during the first twelve months 
of age of the steer. 

The committee strongly urged upon feeders the import- 
ance of liberal feeding from birth of calf, and giving more 
attention to the important matter of early maturity. The 
figures clearly demonstrate that the greatest profit results of 
the feeder in marketing cattle at an early age, not exceeding 
twenty-four months. 



Our liosses by Fire. 

According to the Fireman's Journal, which quotes from 
the Oommerdai Bulletin, the losses by fire in this country 
during the first eleven months of the present year have been 
about ninety-two millions of dollars, and it is probable tjtat 
the total of losses for the year will reach the round sum of 
one hundred millions. If we add to this the expense of 
maintaining insurance offices and agents, we shall find that 
the cost of combustible construction, carelessness, and in- 
cendiarism in the United States has this year been at least, 
one hundred and fifty millions of dollars. AVe are often 
told that by the "blessings of insurance" this enormous 
burden is " distributed " so as to be"unfelt." In other 
words, the man who builds the cheapest and most combus- 
tible warehouse that he can, fills it with valuable goods, and 
then sets it on fire, either in tentionally or by carelessness, 
gets back the value of his building and goods in cash from 
the underwriters, and they again collect what they pay out, 
together with us much more for their own salaries and ex- 
penses, by levying a tax upon all the buildings and goods, 
which is finally added to the price of the goods, and paid by 
the consumer. To take a single example, the cotton manu- 
facturer pays, in the price, the cost of insurance on the raw 
cotton until it is delivered at his mill, and a furlher premium 
upon the same while in process of manufacture, and upon the 
buildings in which it is manufactured, with the machinery 
in them. All these form a part of the cost of manufacture, 
and are added to the price of the product. From the 
manufacturer the goods go to the commission merchant, who 
also pays a premium for insuring them and the building in 
which he stores them; and from him they go to the jobber 
and the retailer. Each one of these keeps them, as well as 
his own warehouse, covered by insurance, and adds the cost 
to the price of what he sells. Supposing a year to elapse 
between the gathering of the cotton and its delivery in the 
shape of cloth to the consumer, the enhancement in cost, 
to pay the expense of insurance alone, will be, as a rough 
aveiage, about two per cent. Every other manufactured ar- 
ticle bears a similar. tax, in many cases, where the production 
and sale are slow, amounting to 10 or 15 percent in- 
stead of two; and even raw produce is somewhat burdened. 
Since the impost bears upon all alike, each person endeavors 
to reimburse himself by asking a little higher price for his 
labor, so that in the end the insurance burden diffuses itself 
as a nearly uniform tax of about two per cent upon the total 
annual expenditure of every family in the country. 

Viewed in this light, the insurance tax is not so '' insens- 
ible" as some would have us believe. To state the case in 
a little different way, every man or woman in the commu- 
nity who is paid for his or her labor wcrks one week in 
every year as a gratuitous contribution toward paying the 
salaries of insurance agents and the fire losses caused by 
carelessness or crime. Returning again to the original es- 
timate, and setting the total cost of fires and insurance in 
the United States at one hundred and fifty million dollars a 
year, we will divide this sum by the number of families in the 
country, which would be, by the usual reckoning, about ten 
millions. Ten million families, to raise a hundred and fifty 
million dollars a year, must pay fifteen dollars apiece, on an 
average. Taking into account the climate and circumstances 
of all portions of our territory, it maybe safely asserted, we 
imagine, that fifteen dollars for each family would pay the 
cost of all the wood and coal used for household cooking 
and heating throughout the United States; and a transform- 
ation in methods of construction, by which conflagrations 
would be rendered, if not impossible, at least as rare as in 
some countries, would be a direct pecuniary benefit, equal- 
ing in value a perpetual gift to every family in the repub- 
lic of all the fuel needed for domestic use. — American Ar- 
chitect. 

^ I ■ I » 

Crushing Properties of Wet Snow. 

Wet snow on roofs has been causing much inconvenience 
and many accidents of late. The extra weight to be sup- 
ported in such contingencies seems not to be sufficiently cal- 
culated upon by builders. The snow is so light as it gener- 
ally falls, taking eight to twelve cubic inches to equal the 
weight of a cubic inch of water, that people do not gener- 
ally realize how this same snow, becoming saturated by 
gentle rains, and added to by successive snow falls, may 
finally pile up an aggregate weight. Old and leaky roofs, 
and especially those which are ,flat, or have only a slight 
pitch, should be promptly relieved of this extra burden on 
the occasion of every considerable fall of snow, for if not 
crushed they may, nevertheless, be deflected enough to 
crack or loosen the covering, and thus develop leaks. Flat 
roofs especially, should be promptly relieved of their weight 
of snow, and it should also be seento that all gutters should 
be kept free from snow and ice. This precaution will keep 
the leaders open, and prevent their bursting. 
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Tnlcanlzlng India Rubber. 

Accidents have frequently occurred, especially in dental 
workshops, from the use of too high a temperature in melt- 
ing and vulcanizing India rubber. Moreover, complicated 
apparatus is required for vulcanizing by dry heat. Accord- 
ing to the Moniteur Produits Ohimigues, this apparatus can 
be replaced by a bath of any liquid boiling at 140° or 150° C. 
(285° to 300° Fahr.), at which temperature the sulphur unites 
with the India rubber. 

The cheapest salt for such a bath is chloride of calcium ; 
but other solutions, such as acetate of soda and carbonate 
of potash, can be employed; also glycerine, oils, and paraf- 
flne. These liquids can be used in ordinary metallic ves- 
sels. Of course, the India rubber and sulphur solution must 
be in an air-tight vessel, as before. 

^ I » I ^ 

WIRE TEAM ACROSS THE TEKEMAKATT, N. Z. 

The Teremakau River is situated in the Middle Island of 
New Zealand, in the district of Hokitiki. The stream has 
no great pretensions to size during the summer months, but 
in winter it rises to a considerable height, and not unfre- 
quently floods the adjacent country. A wire tramway has 
been constructed for the purpose of CBOssing the river. The 
contrivance is ingenious, and saves both time and inconven- 
ience. As will be seen by our sketch, the passengers are 
seated in the car, which is being conveyed 
over the river by an arrangement of wire 
ropes, which works vvith precision and fa- 
cility. It is also perfectly safe, a fact that 
could not be urged as regards a ferry boat at 
certain periods of the year. Contrivances of 
this kind are numerous in South America. — 
Town and Country. 



New mode of Constructlne Small Ships. 

Sheet metal boats form the subject of a patent recently 
issued to a firm of boiler makers at Barrow-in-Furness, 
England. Sheet metal sides are bent under pressure to the 
required shape, having flanges on their lower edges for 
riveting to the keel bar, and the stern ends may be joined 
either with or without a stern plate. The bent plates form- 
ing the boat's sides may be readily packed in small space 
for transportation, and easily put together on reaching their 
destination, the design being to so construct boats lighter 
than of wood, or of numerous plates of metal riveted to- 
gether. ' 

■ — ^ I ■ > » ■ 

BartUqiiake and Volcanic Eruption In Alaslxa. 

On the morning of October 6 a settlement of fishermen on 
English Bay heard a heavy report, and looking in the direc- 
tion from which the sound came saw immense volumes of 
smoke and flame burst forth from the summit of Mount 
Augustine. The sky became obscured, and a few hours 
later great quantities of pumice dust began to fall, some of 
it being fine and smooth and some gritty. 

At 314 P.M. on the same day an earthquake wave 30 
feet high came rushing in over the hamlet, sweepin.g away 
all the boats and deluging the houses. The tide at the time 
was low, and this saved the settlement from utter destruc- 



Fhyslcal Edncatlon of Girls. 

We are pleased to find that increased at- 
tention is being paid to the question of the 
pliysical training of young and growing girls. 
The Swedish physical exercises have found 
general favor, while many games and athletic 
pursuits are now permitted which formerly 
were proscribed by pradish schoolmistresses 
and timid mammas. There can be no doubt 
that the present movement is in the right 
direction so long as it is kept within reasona- 
ble limits; for the extension of competitive 
athletic sports to our girl schools would be a 
great mistake. But, short of this, the daily 
employment of systematic exercise will prove 
of the greatest service in after life by de- 
veloping the frame and obviating those ills 
which so frequently supei-vene in the passage 
from girlhood into womanhood. The dis- 
orders which occur at that period are gene- 
rally to be referred to imperfect develop- 
ment and to defective nutrition. When the 
girl is naturally healthy, little is wanted but 
to encourage, or we might say insist on, ordi- 
nary systematic exercise being taken daily. 
This should consist of certain gymnastic 
exercises, which ought to be practiced each 
day as part of the school work, supplemented 
by such games as lawn tennis, rounders, golf, 
etc. Swimming is an exercise that every. girl 
should indulge in, and it ought to be taught 
systematically at all our girl schools. Row- 
ing, too, is an exercise which greatly strength- 
ens the muscles of the trunk and abdomen, 
and is therefore serviceable, when employed 
with judgment, in giving grace and elegance 
to the figure. Schools at the seaside or near 
a river should avail themselves of the oppor- 
tunity, and have rowing taught by same trust- 
worthy boatman. Riding has always been an 
exercise in favor with the profession ; the 
expense attending it, however, debars its pursuit in many 
cases. With delicate girls, or those rapidly growing, some 
of the above named exercises may prove unsuitable; in 
these cases it is best to rely at first entirely on gymnastics 
till the frame is strengthened. Until recently dress proved 
a great barrier in preventing the free exercise of the limbs 
and body, but the introduction of a more sensible costume 
for the playground will in future, it is to be hoped, remove 
the disadvantage. The costume in use consists of a short 
skirt of blue serge, draped with a crimson scarf, blue jersey, 
short trousers, and long stockings. Such a dress is 
quite suitable for girls under fifteen, and we fancy those 
who are educated on this system will not as they grow older 
readily submit to the bondage of high-heeled boots and tight 
lacing, though probably ttiey would have to adopt a more 
lengthened skirt. — Lancet. 




The Clyde shipbuilding for 1883 represents a tonnage of 
419,364 in 339 vessels. Twenty-flve years ago the Clyde 
yards turned out only 35,709 tons in one year. For the past 
four years the bu.siness of shipbuilding there has steadily and 
largely increased. There are those who predict a falling off 
during 1884, on account of low freights and the many 
"ocean tramps" now iq the business, but in answer to this 
it is claimed that the recently built ships are so economical 
of fuel, compared to carrying space provided, that they 
will continue to crowd out those of older build. 



WIRE TBAM ACROSS THE TEREMAKAU, N. Z 



tion. The wave was followed by two other waves about 18 
feet high, which were succeeded at irregular intervals by 
others. The pumice ashes fell to a depth of 5 inches, mak- 
ing the day so dark that lamps had to be lit. At night the 
surrounding country was illuminated by flames from the 
crater. Ordinarily Mount Augustine is covered with snow, 
but this year it is completely bare. 

Upon examination after the disturbances had subsided, it 
wasfound that the mountain had been split in two from base 
to summit, and that the northern slope had fallen to the level 
of the .surtouiiding cliffs. Simultaneously with the erup- 
tion a new island made its appearance in the passage be- 
tween Chernaboura Island and the mainland. It was 75 
feet high and a mile and a half long. So violent was the 
volcanic action that two extinct volcanoes on the peninsula 
of Alaska, lying to the westward of the active volcano 
Tliamna, 13,000 feet high, burst into activity and emitted 
immense volumes of smoke and dust. Flames were visible 
at night. 

i» < « > » 

Tin In California. 

An article in the Mining Beview, by E. N. Robinson, C.E., 
states that the mine of Cajalco, in the Temlscal range, Cali- 
fornia, has assayed 18-1 per cent from the ore, of a purify of 
0'98. This mine is believed by Cornish miners who have ex- 
amined it to be a true and permanent vein, probably increas- 
gin iu richness as it increases in depth. 



Great Stalps of War. 

According to the ofiicial report submitted to the French 
Chamber of Deputies concerning the condition of the French 
fleet, the iron clad squadron of France may be divided into 
three groups. The first comprises three heavily armored 
ships, the Duperre, Devastation, and Redoubtable. These 
are protected by armor 22 inches in thickness, and are armed 
with 13 3-8 inch breech loading rifled guns. The second group 
consists of seven iron clad vessels with 8 5-8 mch armor and 
carrying guns similar to those of the preceding group. This 
class of ships will be superseded in a few years by vessels of 
thesame magnitude as the three first mentioned. The third 
group is composed of seven vessels having an armor of but 
six inches, but these will, with the exception of one of them, 
remain but a short time longer in service. 

There are at present launched and in course of completion, 
and almost I'eady for service, two heavily armored iron 
clads, the Admiral Baudin and the Foudroyant, while seven 
more of a similar type are being constructed. Besides these, 
says the Army and Wauy Journal, there are available two 
armored coast guards, constituting formidable engines of 
war, and five more have been launched and are in rapid pro- 
cess of completion. In addition to these there are two new 
coast guard iron clads, of an inferior type, in process of 
armament for immediate service, and these will be supple- 
mented in a few months by an additional ves- 
sel of the same class. 

The report includes, as a reserve, six coast 
suard iron clads of the old type, which will 
remain available but for a few more years; 
also six floating batteries belonging to the 
•same Class. In addition to the foregoing the 
French fleet is provided with five fast cruisers 
of the commerce destroying type. 

The writer says: "If we compare the effec- 
tive force of our navy with that of other 
maritime powers, we find that England has 
83 iron clads, of which 16 only have an armor 
varying from 17 Jg to 34 inches in thickness. 
Five iron clads of tlie first class are in course 
of construction. Besides these, England has 
11 station iron clads,* 10 iron clad coast guard 
ships, 3 station iron clads of inferior size, 44 
cruisers, and 180 torpedo boats of all grades. 
''Italy has afloat, at the present date, four 
iron clads of the first magnitude. These 
gigantic war vessels are armed with 100 ton 
guns. Three iron clads of lesser proportions 
are in course of construction in the Italian 
dockyards, and will be launched next spring. 
TheSe'^iirtalie 'fBe" place of the 8 iron dads 
of a past type at present belonging to the 
Italian navy, and which are destined soon to 
disappear. 

"G-ermany, especially, has constituted her 
navy with a view to coast defense and run- 
ning warfare (guerra de course). She possesses 

4 large iron clad coast guards; 18 iron clad 
gun boats, adapted also for torpedo warfare; 
34 fast armed cruisers (rams), capable of 
steaming 14 knots. 

"The principnl Russian war vessels are: 
1 turreted iron clad; 1 central redoubt iron 
clad; 5 station iron clads; 3 iron clad coast 
guards, with heavy batteries ; 7 turreted 
iron clad coast guards; and 10 turreted moni- 
tors. Russia has in process of construction 

5 turreted monitors and one station iron 
clad." 

The appropriation asked for by the French 
Admiralty amounts to 197,835,017 francs, 
or 139,567,008.40. This amount has been 
approved of by the Commission, with but a 
slight reduction on points of minor im- 
portance and not exceeding 54,000 francs 
—$10,800. 
List of French war vessels iu course of construction in 
the French naval dock yards, and to be available in the early 
part of 1884: One guu boat, La Cnmete; one iron clad, Vau- 
ban, at Cherbourg; one iron clad. Terrible; one cruiser, Iphi- 
gene, at Brest; one tender, Alcian, at Lorient; one iron clad, 
Tonnant; one tender. Ibis; one tender, Vi.gilant, at Roche- 
fort; one iron clad. Caiman; one iron clad, Foudroyant; 
one cruiser, Arethusa, at Toulon. Total, 11 vessels. 



A Dry Galvanic Battery. 

Electro-piles without fluids were among the earliest 
forms invented, but they had but very little power, and 
although they last a long tinte have very little value. 
They arc now beginning to attract attention again, and C. 
Schneler, of Dresden, has invented one consisting of a cop- 
per cylinder open at both ends, in which is placed another 
open cylinder of amalgamated zinc. For filling, he mixes 
up plaster of Paris with a saturated aqueous solution of 
chloride of zinc containing 7 per cent of common salt. A 
stiff paste is made in this way, and poured in the annular 
space between the two cylinders, where it soon hardens and 
sets. The electro-motive force is not stated. — Pdy. Notizhl., 
p. 381. . 



* Cairasse de Station, a ship. In Buropean naviee, ranking eecond in 
tlie list of fighting ships. 
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Tbe " Dugong,') or Vegetarian IVbale. 

A writer iu tbe Gentleman's Magazine gives some interest- 
ing particulars relative to this species of whale, now taken 
to a considerable extent in Queensland, and valuable alike 
for its oil and as food. Its size varies from eiglit to twenty 
feet in length, it lives upon submarine meadows of seaweed, 
it has no gills, but breathes air by means of lungs, its head 
is round and somewhat human like, and has hair something 
like that of a man's beard. It is said many stories of merman 
and mermaid may be traced to these creatures. Their oil is 
said to have all the medicinal merits of cod liver oil without 
its unpleasant flavor; at ordinary temperatures it deposits 
crystals, as olive oil does in frosty weather, but on warming 
slightly becomes liquid and clear. The flesh is much prized 
in Australia, being cut off in flitches and slabs, and it is 
stated that ''from the same animal is taken meat resembling 
beef, veal, and bacon." 

— ^ < ■ > ^ 

THE THIBET DOG. 

The peculiar dogs of Thibet have frequently been de- 
scribed by travelers, and generally the size and strength of 
the same have been exaggerated. A very fine specimen of 
these animals was exhibited at the Vienna Dog Show, a pic- 
ture of which is given herewith. The animal is about as 
high as a large pointer or setter, and has some resemblance 
to those Newfoundland dogs known as "'Labrador dogs." 



mediate in size between a mouse and a rat, and his anatomy 
is highly interesting from th,e manner in which all the mus- 
cular power goes to the fore arm, which does the burrowing, 
and the spade-like hands with the long claws. Anatomists 
at one time were greatly puzzled by what appeared to be a 
sixth finger, which would have been a terrible anomaly. 
Fortunately it was discovered to be not a finger, but a radial 
sesamoid, of which the human anatomy contains numerous 
instances, as, for example, the knee cap. It was for tlie pur- 
pose of extending the forking power of the mole's hand. 
When an honest agriculturist comes to a bit of hard ground, 
he first loosens it with the fork and then shovels. The mole 
does precisely tbe same. When he opens his fingers as wide 
as he can, he does the forking business; when he closes them 
compactly, he shovels. I have seen at an agricultural fair 
a very smart digging machine, but upon examining it I 
found it to be only the mole's hands multiplied and set on 
wheels. 

" The mole has eyes, but he does not use them very much. 
Shakespeare speaks repeatedly of the blind mole, but the 
sweet bard of Avon was incorrect. The mole is not blind, 
but his eyes are exceedingly small. If any person wants to 
find out this for himself he must first hold his mole, which 
is no joke, for they bite like fiends and scratch with their tore- 
paws like wild cats. Then by blowing away the fur, a 
small black speck appears, which is the eye. But the best 



eruption had continued at a very great height in the atmo- 
sphere," and thus been more widely distributed over the 
earth than ever before. The Sandwich Island observer thus 
describes the appearance there at that early date; 

"I would note three peculiarities of this phenomenon, 
distinguishing it from ordinary sunset reflections, and unlike 
anything I remember to have observed before. First: It 
appears to be a reflection from no cloud or stratum of vapor 
whatever. An uudefinable haze might, perhaps, be fancied 
to be the medium reflecting sunlight. Second: The peculiar 
glow, as of a dislant conflagration, totally unlike our com- 
mon sunsets. Third: The very late hour to which the light 
was observable, long past the usual hour of total cessation 
of twilight. To these may be added a fourth peculiarity — 
that the center of brilliancy was more or less to the south of 
west." 

■ ^ < « > » 

Vaccination and Small-Pox. 

Notwithstanding the almost universal consensus of public 
opinion among intelligent persons as to the importance of 
systematic and thorough, and, if necessary, compulsory vac- 
cination, as a preventive of small-pox, we fear it istoo true 
that the majority of people " take chances,'' or omit the 
precaution till they hear of the spread of Ihe disease. Some 
of the Southern cities have been energetically agitating this 
subject, and the New Orleans Auxiliary Sanitary Association 




THE THIBET DOG. 



His long, thick, and soft hair lies closely against his body 
and is not kinked; the color is a deep, brilliant, glossy 
black with yellow spots over the eyes and light colored 
spots on the paws. The wrinkled forehead, the small eyes, 
and hanging upper lip give the animal a threatening appear- 
ance, which corresponds with its ugly and vicious dispo- 
sition. 

These animals have generally been known as "Thibet 
hounds; " but this name is not correct, for although they re- 
semble hounds somewhat in their appearance, they do not 
belong to this class of dogs. — lUustrirte Zeitung. 

^ < » > »■ 

The Mole and His Uttle ITays. 

The Rev. J. G. Wood lately delivered at Cooper Institute, 
in this city, a lecture on the mole. He said in part: " If a 
man were placed in a damp, dark, subterranean prison, he 
would not like it a bit, but would make the best of his way, 
as quickly as he could, to the air, the light, and the warmth 
of the upper world. Moles do not agree at all with human 
beings, but prefer coldness, moisture, and darkness. The 
mole is a barrower, and iu the natural pursuit of his voca- 
tion — devouring the pupa of caterpillars, and also ground 
worms — he is compelled to throw up those little mounds of 
fresh earth which are called mole hills. Farmers strongly 
object to them on this ground, because mole hills look un- 
tidy. Then they have a lurking prejudice that they also do 
damage to the crops, which is nonsense, because the mole is 
strictly insectivorous and carnivorous, and utterly disdains 
cereals or roots. He is really a benefactor, because he sup- 
plies the farmer with a top dressing of unexhausted earth. 

"AH burrowers must be cylindrical and pointed at the fore- 
most end, and that is the shape of the mole. He is iuter- 



way is to put the mole in water, when the ej'e immediately 
appears, showing that he has the power of projecting the eye 
beyond the fur. The same proverbial wisdom that made 
the mole blind gives it credit for a sense of hearing singu- 
larly delicate; yet the fact is that the ears are not specially 
acute. The delicacy of hearing is due to the singular man- 
ner in which the earth carries wave sounds, a circum- 
stance well known to hunters and military men. The 
sense of smell is the pre-eminent quality in this creature, 
and upon which he depends chiefly to procure food. Moles 
are fiery to the last degree, and quarrelsome. Whenever 
two meet they fight, and the vanquished is devoured by 
the victor." 

* I » I » 

The " After Glow." 

The red sunsets noticed over a large part of the earth 
for many weeks form the subject of a careful essay by 
Mr. George W. Stewart, of Tulare, Cal. It is believed 
the phenomena cannot be attributed to density of at- 
mosphere, effect of heavy sandstorms, or any local condi- 
tions, which would have no effect at such great distances 
above the earth's surface, the light appealing far above the 
uppermost stratum of clouds. The writer recounts some 
former phenomena in connection with eruptions at Hono- 
lulu and at Java, and concludes that the recent noticeable 
sunsets have been caused by finely divided volcanic dust or 
gaseous vapor from the great eruption in Java, which broke 
out August 26 last. It is pointed out that the volcanic dust 
of lesser eruptions has frequently been carried thousands of 
miles, and that Mr. S. E. Bishop, of the Hawaiian Survey 
Department, as early as September 22 concluded that 
" some very light element among the vapors of the Java 



publish, for the information of the public, a pamphlet 
thereon, written by Prof. Stanford E. Chaille, M.D., which 
gives arguments and statistics it is impossible to gainsay. 
Among other matters suggested, is the fact that on some few 
persons vaccination can never be made "to take," which is 
not singular, since some persons will not take small-pox ; 
the estimates of the proportion of persons insusceptible to 
small-pox vary from 4 to 23 in every 100. Other persons 
are insusceptible to vaccination at one time, yet susceptible 
at another ; which is also true of small-pox. On some 
persons vaccination will take several times, which is also 
true as to small-pox, for there have been persons who have 
had veritable smallpox not only twice, but even six times. 
On some persons, not the majority, the protection given by 
vaccination wears out in time. Actual experiment by 
vaccination is the sole means of determining whether any 
person belongs to either of these classes. The most serious 
imperfection connected with vaccination is its frequently 
careless and, therefore, imperfect performance. The good 
results necessarily vary with the efficiency of the operation. 
Any sensible person can estimate this efficiency by the 
appearance of the resulting scar or cicatrix. This, if perfect, 
is indelible, circular, depressed, dotted with minute pits, and 
not less than a quarter of an inch in diameter. Several such 
scars indicate greater security. English offlcial instructions 
require four to five separate punctures. 

^ < I > » 

The Tblbphokb in Italy. — In proportion to its popu- 
lation Italy makas more use of the telephone than aay other 
country in the world. There are now 4,786 subscribers to 
the General Italian Telephone Company, being an increase 
of 100 per cent in the last year. 
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Asphyxia flrom lUumlnatliig Gas. 

Scarcely a week passes that we do not read of several 
dealbs from gas poisoniug, some of them the result of 
carelessness in turning out the gas, others from ignorance 
in blowing out the gas, and a few intentional cases of pre- 
sumed suicide. In addition to these accidents in sleeping 
rooms, which affect only the individual or individuals oc- 
cupying the room, there are the dangers of poisoning from 
the gentle but continuous escape of gas from leaks and the 
larger escape from broken pipes. 

Dr. Von Pettenkofcr, who gives special attention to all 
questions of hygienic aspect, recently delivered a lecture in 
Berlin, in the course of which he treated the gas poisoning 
question as follows : 

All kinds of illuminatino- gases injure the air in the same 
manner as it is contaminated by the respiration of persons; 
namely, by depriving it of its oxygen and loading it with 
carbonic acid, water, and heat. Gas does not contaminate 
the air any more than stearine candles do, if we remember 
their relative illuminating power and let one gas flame equal 
twelve such candles. Hence, a gas flame is to be considered 
in a hygienical aspect as a step in advance, and no particu- 
larly injurious properties are to be assigned to it, since it 
injures the air only the same way as men do when crowded 
together in close rooms. 

Witli unburned gas it is quite another matter, since the 
latter is a violent poison both for man and beast. It claims 
hundreds of victims annually, and whole families have heen 
destroyed by escaping gas in houses where there were no 
gas pipes at all. Where there are pipes the gas makes its 
presence known by its odor, and the gas meter is a very safe 
indicator whether any gas escapes in the day time, while the 
cocks are closed. 

Far more dangerous and insidious are the escapes of gas 
from breaks in the street mains, whereby the gas is enabled 
to enter the cellars and lower floors of houses. 

Wijy is illuminating gas so poisonous? he asks, and pro- 
ceeds to answer it thus: because it contains carbonic oxide. 
Tlie invaluable results of Grube's very thorough investiga- 
tions are before us, and from tliese it appears that the 
injury done by this gas does not depend upon the continii. 
auce of its action, but upon its concentration, oi' the per- 
centage of it in the air. Air containing five parts in ten 
thousand can be breathed by men and animals for hours 
and even days without any injury to the health From 
seven to eight parts in ten thousand cause indisposilion; 
twenty parts produce difficult breatliing, loss of power, and 
uncertainty of motion; witli twenty to forty piirrs drowsi- 
ness begins, and when tliere is still more carbonic oxide in 
the air the poisoniug is attended with violent symptoms. 
Brain and spinal column especially are affected; cramps 
seize the victim, yet he may recover if brought quickly into 
fresh air. Breathing air heavily charged with carbonic 
oxide for a long time may likewise cause death. 

In the cases of poisoning above mentioned, observation 
showed that the quantity of carbonic acid in the air of the 
room varied at different times, though tlie source of the 
poison (tiie broken pipe) remained the same. 

Medical statistics gave the following very surprising re- 
sult — that accidents resulting from the escape of illuminating 
gas from broken pipes were almost exclusively confined to 
the colder seasons <)f the year. Out of twenty-two cases 
reported last year in Munich, five were in October, two in 
November, two in December, three in January, eight in 
February, and two in April. The moutlis of May, June, 
July, August, and September vere free from such occur- 
rences. Hitherto this peculiar circumstance has been ex- 
plained in a general way as follows: Since breaks are 
known to be more frequent in winter than in summer, it 
may be assumed that the frozen earth prevents the gas from 
escaping through the roadway; hence it is sucked into the 
neighboring bouses and there does its mischief. The results 
of scientific investigation do not altogether substantiate 
this theory. It is true tliat frozen ground is harder than 
the unfrozen, but it is by no means air tight, and.allovvs gas 
to pass through as well as when it is not frozen. What is 
far more important is this — tliat houses heated by the most 
improved methods and kept warm within act like cupping 
glasses on the ground air, by sucking it in and the gas with 
it. 

The lecturer proved most conclusively,'by presenting the 
results of experiments and observations of all sorts, that 
there is, in fact, more gas in the earth in summer than in 
winter, when the draught toward heated houses is very 
striking; thus the inflow of gas increases with the difference 
between the temperature of the heated room atid the external 
air, while on the other liand there is a decrease as soon as 
the windows are kept partially open. 

Since gns that has passed through the earth is odor- 
less, so that the smell is not perceptible until the soil be 
comes saturated with the gas, its entry into inhabited houses 
is the more insidious and dangerous, because it does not 
appeal to the sense of smell. For this reason special pre- 
cautions should be taken in regard to cellars and ground 
floors, and when those living there suffer notably from 
headaches, it is advisable to open the windows If the 
same occurs again after ventilating for hours, we may 
assume that there is an escape of gas somewhere in the 
neighborliood. 

When a broken pipe is found, it is not sufficient to merely 
repair the break; but it was most urgently insisted on by 
the lecturer that the police sliould compel the inhabitants of 
all the neighboring houses to keep all their windows open 



for a long time. It is only in this way that serious acci- 
dents can certainly be prevented, for the gas that remains in 
the soil will continue to flow into the houses, after the break 
has been repaired, as soon as the aspirating process begins 
with the setting in of cold weather. 

Turning to the importance of hygienic investigations, 
Pettenkofer pleaded most energetically for the establishment 
of hygienic institutes in all universities, such as have 
hitherto been confined to Munich and Leipsic, although 
Goltingen is now beginning the erection of such a one. 

It is well known here that our streets are rarely ever torn 
up for any purpose whatever without the smell of gas being 
very apparent to the least experienced, and gas men know 
only too well that there is a continual waste through small 
leaks that cannot be easily found where pipes are buried 
Ijcneath the ground. In some towns this leakage is so great 
that the gas is turned off during the day. Hence we see 
how gas may and probably does enter every heated bouse 
having an open cellar. 

A subway for pipes and wires would be the only effectual 
remedy for gas poisoning on Pettenkofer's very plausible 
theory, and adds one more plea for the subway. 



Seeds of Camellia Olelfera. 

BY H, M'CALLUW. 

The Gamellia okifera grows abundantly in China, where 
the seeds are gathered and the Oil pressed out and used for 
hair dressing and illuminating. The residue is made into 
cakes or powdered, the powder being used for washing 
purposes, especially for extracting grease spots ; an infusion 
of it is also made for killing worms, grubs, etc., and even 
fish. The cakes are used with water as a hair wash. The 
seeds contain a glucoside, saponin, as well as the oil. 44 
per cent of oil may be extracted by means of ether, using a 
Soxhiet tube, and 10 per cent of saponin from the residue 
by treatment with 84 per cent alcohol ; even after this treat- 
ment it is soapy. 

The oil is viscid, yellowish, scentless, with an unpleasant 
after taste, and is not soluble in 84 per cent alcohol. The 
saponin is not quite pure, as it leaves 0'9 per cent ash. It is 
a friable amorphous white powder, which irritates the 
nostrils ; when dry it is almost odorless, but its aqueous 
solution lias a disagreeable odor. Its taste isat first sweetish, 
then bitter and disagreealde, causing a biting sensation in 
the throat. It is hygroscopic, very soluble in water, freely 
in 84 per cent alcohol, sparingly in absolute alcohol, and 
insoluble in ether. An aqueous solution is precipitated by 
barium hydroxide, by Fehling's solution, by basic lead 
acetate in the cold, and by normal lead acetate and dilute 
hydrochloric acid when warmed ; in the last case a glucose 
remains in solution.. Wlieu the aqiiMus., spluti^ 
with Fehling's solution, a slight reduction takes place. It 
forms emulsions with oils and chloroform ; and when it is 
shaken with mercury, the metal is reduced to a fine gray 
powder. — Pharm. J. Trans. 



Water Drinking* 

So good authority as The Lancet (London) thinks it is 
somewhat surprising that in a country in which rain falls 
almost every day in large or small measure, the use of pure 
water as a drink is not better understood than it is. Even 
now that the sway of tetnperance is well established, and 
continues to extend, we should be surprised to learn that a 
majority of Englishmen do not habitually discard the use 
of the natural beverage for one or other in which it is com- 
pounded with foreign ingredients. Yet its very purity from 
all but a solitary trace of tnineral matter is what renders it 
capable of exactly satisfying, and neither more nor less 
than satisfying, the needs of thirsty tissue, and of assist- 
ing by its mere diluent and solvent action, without stimula- 
tion or other affection of function, the digestion and excre- 
tion of food. No other qualifications are necessary. Given 
digestible, solid food, and fair, that is normal, digestive 
power, water alone is all sufficient as liquid. During the 
feebleness consequent on disease or overwork everything 
is changed. There is blood, though impoverished in qual- 
ity, to receive and convey nutritive material, and there are 
tissues to 1)6 fed, but the i)is a tei'go, the driving power of 
the heart, resides in a languid muscle, and the alimentary 
canal, itself hut poorly irrigated from that center of supply, 
receives what food is taken only to prove its incapacity to 
utilize it. Nature is flagging, and a stimulant alone will 
make ends meet in the circle of tissue-building processes. 
As a general rule, however, abstinence holds the first rank, 
both in theory and practice. We do not assert that the man 
who regularly, and in strict moderation, partakes of a light 
stimulant — claret, for instance — may not, especially if he is 
equally regular in regard to out-door exercise, live comfort- 
ably to the full term of human life; but what we say is that 
the more simply the man fares, the more he employs such 
adventitious measures for actual physical necessity, the 
more he will gain in health, in life, in working power, 
and in aptitude to benefit by stimulation when strength is 
failing from disease or from decay. But if water be the 
drink, how shall it be drunk? The means must have regard 
to the end required of them. To moisten food and prepare 
it for digestion it is hardly necessary to say that it should 
be taken with a meal; a couple of tumblerfiils at dinner is 
not an excessive quantity for most persons. For- thirst- 
quenching properties nothing can surpass this simplest of 
drinks, and all whicli approach it in efficacy owe their power 
almost entirely to it. As to temperature, there is no real 
ground for supposing that one should not drink a sufHciency 



of cold water when the body is heated by exertion. The 
inhabitants of hot climates have no sucli ol)jection. Some 
tropical wells are dug so deep that the water within them, 
even in hot seasons, is as coo! as that of a European spring. 
In fevers, too, the use of ice in quantities sufficient to allay 
thirst is a part of rational and legitimate treatment. The 
shock which has to be avoided in all such states is not that 
which cools the mucous membrane, but that of sharp clnl! 
applied to the surface of the body. Some persons, how- 
ever, find it convenient and beneficial to imbibe a certain 
amount of warm water daily, preferably at bedtime. They 
find that they thus obtain a bland diluent and laxative, with- 
out even the momentary reaction which follows the intro- 
duction of a colder fluid, and softened by abstraction of its 
calcareous matter in the previous process of boiling. This 
method, which is an accommodation to jaded stomachs, has 
its value for such, thougli it is not great even for them; but 
it affords no noticeable advantage for tliose of greater tone. 
The use of water as an aid to excretion deserves some re- 
mark. In certain cases of renal disease it has been found to 
assist elimination of waste by flushing, without in any way 
irritating Mie kidneys. Every one is probably aware of its 
similar action on the contents of the bowel when taken on 
the old-fashioned but common-sense plan of drinking a 
glass of water regularly morning and evening, without any 
solid food. Whatever may be true of harmless luxuries, 
enough ha£ been said to show that health, happiness, and 
work find stimulus enough in the unsophisticated well of 

nature. 

< ( » I » ■ 

Coffee and Tea. 

Perhaps the most brilliant address which has yet been de- 
livered at the Parkes Museum since the evening lectures 
have been inaugurated was that given by Dr. G. V. Poore 
on December 6. Sir Henry Thompson occupied the chair, 
and among the audience were to be seen Dr. Russell Rey- 
nolds, Mr. Berkeley Hill, Professor Corfleld, and other dis- 
tinguished medical men. The subject chosen by the lec- 
turer was "Coffee and Tea." After stating his belief that 
stimulants, both alcoholic and alkalcidal, had their uses, and 
that we ought to be very sure of our ground before we at- 
tempt to override appetite by dogma — as theMoliammedans 
had done — Dr. Poore proceeded to contrast " coffee with 
tea.'' The cup of coffee, provided it were genuine, con- 
tained more alkaloidal stimulant than the cup of tea, and 
owing to the absence of tannin the action of coffee was more 
rapid than that of tea. The specific gravity of a cup of tea 
was about 1003, that of strong coffee 1009, an.d of cafe-au- 
lait, sweetened, 1035. Tea was more of a pure beverage 
than coffee, and hence it was possible to use it as a mere 
luxury, for it required 8carcejyjiiiy-dig©sti.\fe effort, and did 
not "cloy" tlie palate. The danger of excessive tea-drink- 
ing lay mainly in the large amount of astringent matter. 
This was a most potent cause of dyspepsia among women of 
the seamstress class, who frequently consumed tea which 
had been boiled. When the system stood in need of a stimu- 
lant, there was nothing equal to a cup of strong coffee; and 
if it were desired to wean the drunkard from his spirits a 
real stimulant must be supplied, and not the sickly, bitter, 
unwholesome stuff which was called " coffee " in this coun- 
try. In order to make good coffee the berry must be fresh 
roasted and ground. There was no difficulty whatever in 
roasting coffee, and this ought to be part of tlie daily routine 
of every well regulated household. It was important to 
u.se enough coffee; one and a half to two ounces of coffee to 
a pint of water made a first rate beverage. Elaborate coffee 
machines for grinding were by no means necessary. If the 
coffee required for breakfast were put into a common 
earthenware jug overnight and cold water poured upon it, 
it might be heated to the boiling point in the morning by 
being allowed to stand in a saucepan of water over the fire. 
Violent ebullition was thus avoided, and the aroma was pre- 
served. Chiccory and other allied bodies are in no way sub- 
stitutes for coffee, for they possess no stimulant properties. 
Out of ninety samples of ground coffee purchased in Lon- 
don shopsonly five were found to be genuine. — London Lan- 
cet. 



iriiat to Drink to Keep Ifou 'Warm. 

" If you want a drink that will keep yon warm a whole 
night long out of doors," said an old policeman to a friend, 
" d»n't drink whisky or rum or any liquor. The heat they 
afford is short lived, and leaves you cold and weak. They 
are worse than nothing. But drink a glass of ale and pepper 
—new ale and common black pepper. It will not affect 
your head, but it will keep your blood warm in the keenest 
wind and coldest rain." I never tried the pepper part of 
that prescription," said a Third Avenue car driver, " but ale 
is, I know, thought to be very warming. We car drivers 
have colder work than policemen do, I think, and the old 
ones among us have tried every drink you ever heard of. A 
lot of us were talking the whole thing over the other night. 
Hot rum, hot whisky, brandy and ginger, and all the cold 
clear alcoholic drinks were discussed. But the majority 
were in favor of liot coffee. That is the least hurtful, the 
most heating, and the longest lasting drink I know of." — 
New York Sun. 

* « « » » 

Expansion of Portland Cement. 

Some interesting experiments on this subject have been 
madeby Mr. Bradlee, a Boston architect. Three glass bot- 
tles were filled with cement and closely sealed. One burst 
in two days, one in eight days, and one in ten days, proving 
beyond dispute the expansive power of the cement. 
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BUCKLE. 

The buckle and fastener may be made complete in one 
solid piece, and consist of a frame composed of side bars 
united at one end by a raised cross bar, c, having a straight 
tongue, d. projecting from its inner side, an intermediate 
depressed cross bar, e, having a curved tongue, /, projecting 
in an outward and opposite direction relatively to the tongue, 
d, and an inner cross bar, g, and outer cross bar, h, at the 
opposite ends of the sides. To apply the buckle to a breech- 
ing strap, one end of the strap is looped over the bar, e, and 
a hole in it engages with the tongue,/; the end portion of 
the strap is then passed back under the cross bar, c, from 
whence it is passed through a ring and is then run to and 
under the bar, c, and engaged by a hole with the tongue, d, 
and from thence it is passed over the bar, e, and between 
the bars, hg. The construction and arrangement will be 
I'eadily understood from the engraving. Fig. 1 being a per- 
spective view, and Pig. 2 a longitudinal section. The buc- 
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HIICHELL'S IMFBOVED BUCKLE. 



kle forms a very perfect self -fastener which may be cast in 
one piece without joint or tongue, and which, applied to a 
breeching strap, precludes all possibility of the horse's tail 
catching in it. 

This invention has been patented by Mr. William P. Mit- 
chell, of Williams, Ind. 

■ ^ < ■ > » 

LOCKlNe NTJT. 

The locking dog or block is fitted in a recess at the under 
side of the nut, the recess opening into the central aperture 
of the nut, and being formed on its outer face curved or iur 
clined eccentric lo the central aperture, so that the dog has 
two bearings — one against the surface of the bolt and the 
other upon the inclined side of the recess. The recess is ex- 
tended at one side in a backward direction to receive a spring 
(shown in Pigs. 1 and 2) that bears upon the dog so as to 
retain it in place and assist the locking movement. The 
dog, as represented in the engravings, is of angular form, 
the inner end being formed* with thread sections to fit the 
thread of the bolt, so as to avoid' injury to the thread 
and locks by a rocking movement. Por the purpose of re- 
leasing the dog the nut is formed with a hole entering the 
recess at one side through which a key, as shown in Pig. 2, 
can be entered, and the dog pressed back into the wider part 
of the recess, when the nut can be turned' backward. Pig. 




SAMPSON'S LOCKING NUT. 

3 is a section longitudinally through the bolt and nut. As 
will readily be seen, the dog holds the nut from any back- 
ward movement, but does not prevent its being turned for- 
ward for tightening or taking up wear. 

This invention has been patented by Mr. General W. 
Sampson, of Springfield, Iowa. 

» I ■ I » 

The U. S. Rallivay mall Service. 

A recent report to the Postmaster-Geneial reviews work 
in this department from 1842 to the close of last year. In 
1842 the miles of railway mail service were 3,000, and the 
cost $400,000; last year the mileage was 110,000, and the 
cost $13,800,000; while at the present rate of growth, in the 
year 1900 it is estimated the mileage will amount to 200,000, 
at a cost of $35,000,000. The ratio of cost to mileage has 
been nearly constant, but the speed has been greatly in- 
creased, it requiring 16 hours to take the mails from New 
York to Washington 40 years ago against 6 hours now. In 
1839 the service was divided into three classes: first class, 
$300 per mile per year; second class, $100; third class, $50, 
with an extra allowance of 25 per cent in all cases if one- 
half the service was performed at night. In 1867, when the 
railway mails were subjected to the process of weighing, as- 
tonishing inequalities were discovered. On fifteen routes 
where the pay was $200 per mile, the greatest weight per 
day carried by any one road was 19,183 pounds, and the 



least weight per day by any one road was 367 pounds, for 
which exactly the same compensation was received. 

The first railway post offlce forced itself into use nineteen 
years ago. The previous system of distributing oflices did 
not meet the necessities of the service. Experiments with 
railway or traveling post offices were therefore begun, and 
its economy has fully justified the new system. Taking the 
expenses of last year on the old basis, the cost of maintain- 
ing the distributing offices would have been $8,000,000, or 
$3,100,000 more than the new system, which is of immeas- 
urably greater convenience, and avoids the delays of the 
old one. Porty years ago the mails sent out of New York 
in seven days weighed in the aggregate 19,000 pounds; now 
19,000 pounds of mail matter on the average are sentoutof 
that city by railroads every two hours, or about 150 pounds 
per minute. 

^ ( ■ > » 

Japanese liacquer (irrasbl). 

HIKOROKURO YOSHIDA. 

Urushi is the milky secretion of Rhus vernidfera, and is 
the material for the well-known Japanese lacquer varnish. 
The tree is cultivated in many parts of the country, through- 
out almost all latitudes, e.g., at Dewa, Aizu, Hiroshima, and 
in many places about Tokio ; the best urushi, however, is 
obtained at Yoshino. The tree is very similar in aspect to 
the ordinary wax-tree, and attains the height of 9 to 12 feet; 
trees about fifteen years old yield the largest amount of the 
Juice. Two sorts of the juice are generally obtained from a 
tree, and by different processes ; they are distinguished as 
ordinary " ki-urushi " and " seshime-urushi." 

Ki-urushi (or raw lacquer') is the better of the two, and is 
collected best in .June by making shallow cuttings in the 
stem of the tree, when it exudes as drops from between the 
outer and inner barks. A single tree yields on an average 
about 23^ grammes of this kind of juice. Branches and twigs 
of the tree, some of which are usually cut down each year, 
when steeped in water for some months and afterward 
warmed in the fire, give out an inferior kind of juice ; this 
is seshime-urushi, which is used as under varnish after being 
mixed with some dryitig oil. 

The juice is never sent to inarket in the form in which it 
comes from the tree, but is usually mixed w ith more or less of 
what is called " mokuyiki "(literally wood-juice), e. g., what 
is ordinarily called Yoshino. Urushi consists of GO per ceqt 
of the genuine juice with 40 per cent of mokuyiki, while 
the inferior quality contains as much as 70 per cent of the 
latter substance. Purther, in the hands of varnish makers, 
some quantity of linseed oil is generally added to the already 
mixed juice, which, if excess is avoided, does not much im- 
pair the drying power of urushi. 

Different colors are imparted to uiushi by the addition of 
body pigments, such as lamp-black, vermilion, indigo, orpi- 
ment, etc.; thus red lacquer is prepared with 20 parts of lin- 
seed oil, 70 parts of urushi juice, and about 10 parts of ver- 
milion, etc. Such is a rough yet general account of the 
extraction and preparation of uru.shi juice for varnish- 
making. The pure and iinaltered urushi is a thick grayish 
fluid of dextrinous consistence, which under the microscope 
is found to consist of minute globules, some of darker, the 
others of lighter color, mixed with small particles of opaque 
brownish matter, the w^hole being held mixed in the form of 
intimate emulsion. It' has a characteristic sweetish odor, 
and specific gravity 1'0020 (30° C); some specimens, such as 
that obtained from Hachioji, contained a good deal of bark 
dust and other impurities, which raise its specific gravity as 
high as 1'038. If the juice be exposed to moist air in a thin 
layer at about 20°, it rapidly darkens in color and dries up to 
a lustrous translucent varnish. It contains a small quantity 
of volatile poison, which acts terribly on some persons, pro- 
ducing very disagreeable itching. 

A peculiar acid, which I now call urusMc acid, is the main 
constituent of the original juice, as well as of the portion 
soluble in alcohol. The juice also contains a very small 
quantity of a volatile poisonous body, which also passes into 
alcoholic solution, being almost completely driven out dur- 
ing the drying of the acid at 105° to 110°. It is a past}' sub- 
stance of somewhat dark color, having the characteristic 
smell of the original juice, readily soluble in benzene, ether, 
carbon bisulphide, less easily in fusel oil and petroleum of 
high-boiling point, completely insoluble in water. Its 
specific gravity taken at 33° is 0'9851; it remains unchanged 
at 160°, and above 300° decomposes slowly with carboniza- 
tion. Exposed to the air, it neither dries up, nor shows any 
sign of change as the original juice does, and in other respects 
it is a very stable body. Prom the alcoholic solution of the 
acid many metallic salts can be produced, most of which are 
slightly soluble in alcohol, but almost insoluble in water. 

Gum is another normal constituent of urushi, and forms 3 
to 8 per cent of the original juice. _ 

As gum is insoluble in alcohol it is conveniently sepa- 
rated by treating that portion of the original juice insoluble 
in alcohol, with boiling water, filtering, and finally evapo- 
rating the aqueous solution of gum over the water-bath till 
the weight of the substance remains constant. lii this way 
a friable light colored substjince is obtained, tasteless and 
inodorous; this is the anhydrous gum. 

A mixture of gum and urushic acid (and with water) in the 
proportion in which they exist in the juice, does not undergo 
any change whatever, even when exposed to the condition 
most favorable for the drying of the lacquer. Moreover, part 
of the gum can be extracted in an unchanged state from the 
once perfectly dried lacquer ; and since it exists in the origi- 
nal juice in the form of aqueous solution, it probably serves 



to keep the constituents of the juice in a state of uniform 
distribution and intimate emulsion. It may also act as a 
binding material, and assist the adhering power of the lacquer 
when laid upon any surface. 

The results, so far arrived at, may be summed up in the 
following statement: 

Urushi juice (lacquer) consists essentially of four sub- 
stances, viz., uiushic acid, gum, water, and a peculiar 
diastatic matter ; and the phenomenon of its drying is due 
to the oxidation of urushic acid, Cx4H,802, into oxyurushic 
acid, CijHibOs, which takes place by the aid of diastase in 
the presence of oxygen and moisture. 



Action of Dilute Hydrochloric Acid upon Starch. 

BY DR. P. ALLIHN. 

Starch cannot be entirely and completely converted into 
sugar by dilute sulphuric acid, but this can be easily accom- 
plished, as Sachsse has shown, by dilute hydrochloric acid ; 
and, besides, the latter does not decompose the grape sugar so 
easily as sulphuric acid. The author has recently made a 
series of investigations upon the saccharifloation of starch 
with hydrochloric acid to ascertain the conditions under 
which the largest quantity of starch should be most rapidly 
and completely converted into sugar with the least quantity 
of acid. In all these experiments twelve grms. of starch 
and 100 c. c. of dilute acid were employed, the acid contain- 
ing from IJ^ to 10 per cent of real acid. The reactions 
were made at the boiling point of each liquid over an open 
flame, 'with a return cooler. When the action was stopped 
the solutions were diluted and a solution of caustic soda 
added until it was but faintly acid. It was then made up to 
two liters, and 35 c. c. were taken out and the sugar esti- 
mated in this. The process of analysis was that devised and 
previously described by Allihn {Gliemiket Zeilung, vii., 
1193), namely, by using an alkaline solution of copper in 
excess, then filtering out the reduced cuprous oxide and 
reducing it to metal with hydrogen and weighing, then cal- 
culating it into sugar. 

In his experiments the author employed potato starch, 
which contained 986 per cent of pure starch, 0'9 of ash, and 
0'3 of insoluble residue. The results are given in the fol- 
lowing table : 
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These results show that when the ten per cent acid is em- 
ployed the percentage of sugar obtained decreased with the 
time, as the acid decomposes the sugar to a considerable ex- 
tent on long boiling. Similar phenomena were observed 
with five per' cent acid when the boiling exceeds half an 
hour; . With three and one-third per cent acid the maxi- 
mum quantity of sugar is obtained at the end of one hour, 
and with two per cent acid in one and a half hours, while 
one and one-third per cent acid takes two and a half hours, 
and no decrease is noticed then. 

The best results were obtained with two per cent acid, 
which produces 95-03 per cent of sugar in an hour and a 
half. 

Although hydrochloric acid, in spite of its great saccha- 
rifying power, may be for commercial purposes too expen- 
sive to get rid of after the sugar is made, this acid is very 
suitable for the preparation of pure glucose on a small scale 
in the laboratory, as the acid is easily removed by means of 
ca-ustic soda or sodic carbonate. The crude grape sugar 
may be purified by recrystallization from methyl alcohol 
having a specific gravity of 0-810. — Gheni. Zeitung. 



Hunyadi Janos. 

H. Presenius analyzed the HunyadiJanos water and found 
it to contain the following salts: 

Sodium sulpliate 19-662123 

Magnesium sulphate 18-449451 

Calcium sulphate 1-3:>1953 

Potassium sulphate 0132943 

Sodium chloride 1-421068 

Magnesium carbonate , 0-781847 

Iron carbonate 0-002059 

Silica 0-011218 

Carbonic acid (semi-combined) 0-383868 

'■ " free 0-012683 

Lithium Traces. 

8lrontium .'; • *' 

Nitric acid " 

Boracic acid ' 

Bromine and iodine 1 *' 

Nitrogen . , -, *' 

Phosphoric acid. ** 

The carbonates are calculated as simple monocarbonates, 
and all the salts are anhydrous, i. «., without water of crys- 
tallization. The cathartic propcities arc rluo to the salts o! 
magnesia and sulphate of soda. 
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ENGINEERING INVENTIONS. 

An improved platform for railway cars has 
been patented by Mr. Samuel M. Beery, of Omaha, Keb. 
The object is to devise means so the space between the 
ends of the platforms may be entirely closed, and to 
this end the invention provides a special construction 
of sliding platforms. 

A car coupling has been patented by Mr. 
M. H. Merrill, of Nevv Lebanon Center, N. Y. It 
has few and simoie parts, may be cheaply made, and 
has a positive self-coupling action, so train men need 
not pass between car? to couple them; the coupling is 
of same size as the ordinary link and pin drawhead, 
and may be readily substituted therefor. 

A torpedo holding attachment for railway 
danger signals has been patented by Mr. James A. Bon- 
nell, of New York city. It consists in a bar or rod to 
hold the torpedo, and connected with the danger sig- 
nal shaft, so that when the signal is set for *' danger" 
the rod holding the torpedo will be operated, and the 
torpedo placed and held on the rail, so it will be ex- 
ploded by a train passing over it. 

An improved steam engine has been patent- 
ed by Mr. Anton Eberhard, of Philadelphia, Pa. The 
cylinders are curved upon the arc of a circle, and have 
four pistons connected in pairs by curved piston rody, 
connected by levers with the slotted lugs of cross heads 
whose pivot arms carry the inner ends of pitmen, the 
outer ends of which are connected by crank pins Vfith 
the fly wheels of the drive shaft. 

An improved car axle has been patented by 
■Jd!r. Francis P. Smith, of Boston, Mass. The axle is in 
two sections for independent action when running on 
curves; one part of the axle may turn freely in a sleeve, 
and revolve independently when running on curves, 
while otherwise both parts will be bound together and 
to the sleeve, 80 as to avoid slack and looseness, and 
making the divided axle as substantial as the common 
solid ones. 



AGRICULTURAL INVENTIONS, 

An improved cultivator has been patented 
by Messrs. George W. Lilly and James E. Norman, of 
Center, Mo, Its object is to keep the plows of each 
part of tbe cultivator frame at the same distance apart 
laterally, and at the same angle with the line of draught, 
whatever lateral movement may be given to the frame 
in guiding 1 lie plows. 

A straw stacker has been patented by Mr. 
Joseph J. Cox, of Lawrence, Kas. It is intended for 
use in conjunction with a thrashing machine, and con- 
veys the straw as dropped from the carrier of the 
thrasher to the rick where it is to be stacked. It may 
be drawn from place to place in the rear of the separa- 
tor, or it may be permanently coupled thereto. 

A revolving harrow has been patented by 
Mr. Thomas McClelland, of Mattoon, III. It has a 
frame carrying rollers with teeth for loosening the soil , 
and rollers with knives to cut up rods, clods, and lumps, 
cross bars to hold the knives to their work, a platform 
and its supports to carry the driver, and a depth regu- 
lating weight, the whole promoting thorough harrowing 
and easy clearing of the harrow teeth from rubbish. 

A fertilizer, more especially adapted for 
tropical countries, has been patented by Mr. William 
E. Wilkinson, of Brooklyn, N. Y. It consists of spe- 
cial proportions of bone ash, gypsum, sulphate of iron, 
sulphate of potash, and dried blood. This fertilizer im- 
proves the soil permanently, and produces exception- 
ally large quantities of saccharine matter. The prepar- 
ed ingredients in their specified proportions make a 
compound particularly valuable for orange culture and 
all tropical fruits and vines, promoting rapid growth, 
vigorous and healthy plants, increase in yield, and im- 
proved quality and flavor. 

.■^t # ifci 



MECHANICAL INVENTIONS. 

A pipe tongs, that may also be used as nip- 
pers and as a hammer, has been patented by Mr. 
James L. Strait, of Thomas, Mo. It is a cheap and 
strong tool, adapted for quick and easy use in grasping 
pipes, rods, or bolts, of different sizes, without adjust- 
ment. 

A machine for forming and cutting links 
has been patented by Mr. Henry A. Iddings, of Warren, 
O. The object is to bend and cut the links at one ope- 
ration, instead of using separate machines therefor. The 
cutting is done slovvly, while the bar of metal is being 
forced around the mandrel, sothelinkbar is being made 
as it is cut, and with only a moderate use of power. 

A machine for forming axle skeins has 
been patented by Mr. Andrew C.Emmick, of Columbus, 
O. This machine makes skeins ready for welding more 
rapidly and uniformly than can be done by hand, espe- 
cially better as to part extending inside the collar, and 
this may be changed definitely from the round to the 
square form, to avoid dressing o£E the corners of wood 
axles to fit the skeins. 



MISCELLANEOUS INVENTIONS. 

Mr. Franklin B. Kendall, of Turnwater, 

Washington Ter., has patented an improved construc- 
tion of odorless privies. It has a special arrangement 
and design of parts to prevent the escape of offensive 
odors. 

A portable door fastener has been patented 
by Mr. E. F. Pfund, of Sacramento. Cal. It is adapted 
to be jammed in between the door and the casing and 
held by a pan which is then set against the door, for 
which the inventor has devised a novel construction, 

A machine for making match splints has 
been patented byMr. Henry A. Steber, of Utica, N. Y. 
It consists of a peculiarly constructed die, in which the 
rows of holes are arranged parallel to planes traversing 
the die at right angles to each other, and their npper 
edges sharpened to effect the cutting of the entire 
block of wood into whole splints, in combination with 
other special devices and a novel arrangement of parts. 



An improved pin tag has been patented by 
Mr. Oscar J. Cobn, of New York city. The invention 
consists in the peculiar construction, whereby the wire 
is bent to form lips with the ends inclined inwardly 
toward each other and away from the body of the wire, 
then bent laterally under and outwardly. 

An improved pipe coupling has been patent- 
ed by Mr. Robert McConnell, of Omaha, Neb. The 
coupling tube has a conical end with an enlarged screw 
threaded portion back thereof, a collared thimble made 
to form a female cone, a packing between the cones, 
and a flanged coupling nut. 

An improvement in two wheeled vehicles 
or carts has been patented by Mr. Charles A. Foster, of 
Elkhart, Ind, The invention consists in supporting 
bars carried on the axle, and carrying the cart body on 
springs, so that it does not partake of the motion of 
the horse, and the vehicle rides easily. 

An improved gas engine has been patented 
by Mr. Harraer Denney, of Bjooklyn, N. Y. It has a 
special arrangement and construction of parts whereby 
the igniting gas jet can be cut oS very rapidly and ef- 
fectually, and so the concussion produced by the explo- 
sion cannot extinguish the igniting jet. 

A safety oil tank has been patented by Mr. 
Samuel Lander, of Bloomington, III. This invention 
consists of a protecting device for the filling tube, fau- 
cet, and vent of submerged oil tanks, to protect these 
parts from flre and from danger of being struck by 
lightning. 

A reservoir atta;chment for ammonia ice 
machines has been patented by Mr. Perry Small, of 
Guaymas, Mexico. It provides for separatmg the oil 
and black lead taken up by the gas in the pump, so the 
same wilJ leave the reservoir perfectly pure, and the 
clogging of the pipes by the oil and plumbago is avoid- 
ed, 

A sheet metal fastener, formed from a sin- 
gle blank, has been patented by Mr. George W. Trapha- 
gen, of Glens Falls, N. Y. It is more especially intend- 
ed for securing buckles upon harnesses, carriage tops, 
and the like, but may also be used as a clasp or staple 
for general purposes, being cheap, dtirable, and easily 
applied. 

A buckboard wagon has been patented by 
Mr. John M. Mayer, of Eondout, N. Y. The buck- 
board works in combination with the axles and pecu- 
liar intermediate springs and braces in such a way that 
the article is made easy riding, strong, and free from 
rattling noise and lateral or forward and backward 
movement. 

A magnetic call has been patented by Mr. 
Henry Thau, of New York city. It combines two or 
more pulls and pairs of electrical contact points, etc., 
and a pull having an inclined or beveled shoulder for 
operating contact springs, a toothed sector and mag- 
neto-electric machine, in contact; with circuit wires and 
contact springs. 

A cap or shield for buckle straps of car- 
riage tops has been patented by Mr. George W. Trapha- 
gen, of Glens Falls, N. Y, Its object is- to avoid the 
labor of stitching the caps or shields in place, and for 
this purpose the caps or shields have metallic flanges 
with tongues that can be passed through the mateiial 
of the carriage top or curtain and clinched. 

A press for sacking bran, sawdust, and 
other substances has been patented by Mr, Arthur L. 
Battson, of Morrisburg, Ontario, Canada. In connec- 
tion with a receiving case to inclose the sack and keep 
it in position while being filled, is suitable mechanism 
for compressing the bran, saw dust, etc., and the sack 
is held in place until its cover is sewed on. 

A miner's safety lamp has been patented by 
Mr. John L. Williams, of Shenandoah, Pa. There is a 
sleeve or tube on the wick tube and a wire extending 
therefrom into a recess in the bottom of the lamp, the 
wick tube having a flange with a notch for the other 
tube, and the whole so arranged that the lamp may be 
extinguished very quickly without opening. 

A flour mill feeder has been patented by 
Mr, Peter Harnist, of Marine, 111, It provides for a spe- 
cial construction and arrangement of parts to secure 
uniformity in feeding flour middlings, grain, and other 
substances to sieves and rollers in flour mills, whereby 
the feed is delivered in a wide, thin sheet, so as to be 
evenly distributed. 

A machine for hulling and cleaning grain 
has been patented by Mr. Samuel K. Todd, of Eugene, 
Ind. It consir^ts in a special construction and combina- 
tion of parts whereby tlie machine acts upon the wheat 
by abrasion, to reduce the hulls to powder, and by at- 
mospheric suction to withdraw tke powder and other 
dirt. 

A machine for making the bodies of artifi- 
cial flowers has been patented by Mr. Louis Lafon, of 
New York city. In combination with a revolving needle 
or spindle, on which the ball is formed out of fiber, is a 
pa(tern plate with an apertureof the shape the ball is to 
have, and in which the ball is revolved while being 
made to give it the desired shape. 

A dough or butter worker has been patent- 
ed by Mr. William H. Bryan, of Warm Springs, Va. 
Beaters with handles are pivoted to work in a sort of 
pan or trough representing a section of a circle, in the 
arc of wliich they may also be moved laterally, so as to 
thoroughly workall the dough or butter between the 
beaters. 

An automatic lamp extinguisher and wick 
trimmer has been patented by Messrs. Thomas J. L. 
Smiley and Charles H. Stombs, of San Francisco, Cal. 
The wick tube has a removable frame with an aperture 
carrying plates adapted to be opened by the wick in 
raising it, and so pivoted to the frame as to fall by 
gravity, so they are automatically closed when the wick 
is lowered, and the lamp is extinguished and trimmed. 

An improved separable button has been pa- 
tented by Mr. Albert G. Weber, of New York city. The 
stem secured to the outer disk or head has a groove, 
the stem being passed into a slot in the inner surface 
of the inner disk, where there is a locking spring, the 
object being to render the inner disk or head easily de- 
tached from or attached to the end of the shank or 
stem. 



A frictioaal hinge for mirrors has been pa- 
tented by Mr. James C. Blair, of Columbus, O. It con- 
sists, in combination with the frame of a swinging mir- 
ror, of an angular bracket with a split pivot, a second 
angular bracket with an orifice for the passage of the 
split pivot, and a wedge forexpanding the split pivot, 
the whole to hold the mirror frame stationary at any 
desired angle. 

A safety attachment for gun locks has been 
patented by Mr. Jeremiah Deyo, of Denton, Mich. It 
combines great simplicity with a positive lock or hold 
of the hammer in one or more positions, and can be 
easily and rapidly adjusted. It consists in a simple 
lever or pivoted catch, with a standard for carrying 
and a spring for controlling it, the whole designed to 
prevent the premature or accidental discharge of guns. 

A headway and leeway indicator for ves- 
sels has been patented by Mr. Burton E. Blakeslee, of 
Cambridge, Md. The invention consists of a device 
after the general principle of a ship's log, but is more 
especially designed to indicate the leeway of a vessel, 
the case being pivoted on its center, and combined with 
a relatively stationary pointer, so that the scale indicat- 
ing leeway moves about the pointer, 

A regulator for dynamo electric machines 
has been patented by Mr. J. Edwin Giles, of Hazleton, 
Pa. It is designed to obviate the difficulties arising 
from brusiies running at a uniform speed, under 
different changes of cmrent, and intended to insure a 
gradual movement of one or both of the commutator 
brushes under ordinary variations, and a very rapid 
movement of one or both brushes with a sudden and 
considerable increase in the strength of the current, 

A key board attachment for musical instru^ 
ments has been patented by Mr. Jethro M. Hooper, of 
Fort Smith, Ark. A perforated paper or metal web, 
with perforations corresponding to the music, is made to 
pass over a grooved roller; there are levers correspond- 
ing to the keys of the instrument, with bearing points 
on the keys, so they will drop through the holes of the 
perforated web by their own weight when the attach- 
ment is set in accordance with the design of the patent. 

An improved gate has been patented by- 
Mr. John B. Wb iteman, of Centerville, Oregon. It 
has a long rearwardly projecting weighted top bar piv- 
oted to a supporting post and resting upon a recessed 
cross bar with two tilting bars, the forward ends of the 
latter inserted in slotted side posts with spring catches; 
the spring catches have trip cords supported by bars at- 
tached to the side posts, so the gate can be opened by 
operating one of the trip cords. 

A peanut cleaner and polisher has been pa- 
tented by Mr. Charles W. Nicholson, of Assaraoosick, 
Va. This is an improvement on a device for the same 
purpose patented in 1881 by the same patentee and 
Richard H. Leigh, and consists in a special arrange- 
ment of a cylindrical brush within the cylinder of the 
machine, geared to run in a direction opposite to that of 
the cylinder, for more thoroughly cleaning the nuts of 
dirt and other impurities. 

An improved form of carbon for electric 
lights has been patented by Mr. Walter C. Beckwith, of 
Allegheny, Pa. Tbe ends of the carbons are so shaped 
with dovetailed slots and tenons adapted to engage 
each other, thai they may be spliced one upon another, 
and will then burn right over tbe splice; there is in con- 
nection a holder in which the carbon is similarly fitted, 
and the arrangement is such that each carbon may be 
wholly consumed. 

A process of coloring photographs has been 
patented by Mr. Charles L. Wright, of New York city. 
It involves the use of egg albumen, neutral sulphate of 
barium, chloride of ammonium, salicylic acid, and gly- 
cerine, printing, toning, and fixing in the usual way. 
Then softening the albumen with concentrated ammo- 
nia, and applying the colors in a mixture of albumen, 
sahcylic acid, glyeerine, aqua ammonia, and water, and 
setting the color in prints by passing them through a 
bath of alcohol, water, and nitric acid. 

A process of producing artificial marble 
and rendering it fireproof and waterproof has been pa- 
tented by Mr. Richard Guelton, of Brighton, Eng. The 
fabrication is by means of cements, gypsum, or alum, 
applied to polished surfaces or placed in moulds, fibers 
being applied to the surfaces to form the veins. An 
enamel is obtained by laying on one or more coats of 
varnish, exposing the article to heat after each coat, 
and by polishing the varnished surface with pumice 
stone and finally with tripoli. 

An improved projectile for breech- loading 
rifled guns has been patented by Mr. John G. Butler, 
of Watertown, Mass. It is designed to allow of the 
projectile moving through the rified barrel with less 
friction than usual, while securing a good enough fit 
to take the motion of the rifiing, so the projectile has 
one or more circumferential grooves, in combination 
with sheet metai bands to fit said grooves, the ridges of 
the corrugations forming air spaces between the bands 
and the projectile. 

A liquid tester, for taking a fair san)ple of 
oil or other liquid in any receptacle, has been patented 
by Messrs. J. O. Schubert and Van H. Bukey, of Par- 
kersburg, W. Va. In combination with a tube of uni- 
form diameter, and open al both ends, there Is a valve 
disk carried by a sprmg-retained rod, and a vertically 
acting trip rod engaging therewith, so the tube may be 
inserted to any depth required in a liquid without agi- 
tating the same, and when withdrawn bring up a sample 
of Its quality from top to bottom. 

A barrel former has been patented by Mr. 
Thomas H. Lee, of Memphis, Tenn. It provides means 
the holding the two heads and the partition or a hoop 
in line, means for preventing the rotation of the 
same and for holding the staves parallel with the 
axis, while they are nailed on to the partition or hoops. 
The&ame inventor has likwise obtained a patent for a 
ventilated barrel, in which the heads and staves are fit- 
fed in the ordinary manner, but there is an open space 
left between each two staves, and there is a central cir- 
cular partition. The barrels can be easily taken apart 
and the material packed closely, it being designed to 
furnish a good means of conveying fruit to market and 
readily returning the barrels. 
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" Astronomy Made Easy/' free. T., 835 Linden St., 
Camden, N. J. 
Gelatine Dry Plate?, W. E. Lewis, Corry, Pa. 

Nearly two-thirds of all the tobacco grown on the 
Golden Tobacco belt ox Korth Carolina goes into the 
manufactory, at Durham, of Blackwell & Co. They buy 
the pick of the entire section. Hence Blaekwell's Dur- ■ 
ham Long Cut is the best of that tobacco which nature 
has so peculiarly fitted for man's comfort and enjoy- 
ment. The truest type of that favored tobacco section 
is the Durham Long Cut. The Durham Bull is on every 
package. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New Haven, Conn. 

Railroad and Manufacturer's Supplies. Send for 1884 
list and discounts, Greene, Tweed & Co., New York. 

Wanted.— A second hand steam engine about one 
hundred and fifty horse power. Must be of good make 
and in good condition. Address Lock drawer No. 187, 
Buffalo, N. Y. 

JenUins Standard Packing and Jenkins Patent Valves. 
Price list free. Jenkins Bros., 71John Street, New York. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Fulls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boiher Furnace, illus. p. 354. Hart- 
mann, Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y. 

For Freighb and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patentsmay also he obtained. For instructions 
address Munn & Co., Sccentific American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manuf acl urers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and 2d-liand Ma- 
chines, ready for distribution. State just what machines 
wanted. ForsaitbA Co., Manchester, N. 11., &N. Y. city. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N, J. 
"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a spenialty. Forsaith& Co., Manchester,N.H. 
Railway and Machine. S.h.oU Equipment. 

Send f orMonthly Machinery List 
to the George Place Machinery Company, 
131 Chambers and 103 Reade Streets, New York. 
"How to Keep Boilers Clean." Book sent //"ee by 
James F. Hotchkiss, 84 John St.. New York, 

Wanted.— Patented articles or machinery to make 

and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Walrus Leather, Emery, Nickel Anodes, Nickel Salts, 

and Polishers' Supplies. Greene, Tweed & Co., New York. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured hy the Newark Filtering Co., iTi Com- 
merce St.. Newark, N. J. 

Improved Skinner Portable Engines. Erie, Pa. 

Presses & Dies. Ferracute Mach, Co., Bridgeton, N. J, 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., I'hiladelphia. pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMEiircAN- SUPPLHM15NT sent to them free. 
The SUPPi.ieMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co. Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 30. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
design, materials, workmanship, governing; no packing. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 382. 
Drop Forgings. Billings & Spencer Co. See adv., p. 398. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.396. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. mamondDrillCo. Boxi23. Pott.sville. Pa. Hee p. 398 

Catalogues free. — Scientific Books, '00 pages; Electri- 
cal Books, li pages. E. & F. N. Spon, 35 Murray St.. N. Y. 

AjaxMetal Company, Phila. Clamer's AjaxMetals for 
railroad, rolling mill, engine bearings, cocks, and valves. 

Fire Brick, Tile, and Clay Ketorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila.. Pa. 

Drop Forgings of Iron or Steel. See adv., page 14. 

Curtis Pressure Regulator and Steam Trap. See p. 14. 

Diamond Tools. J. Dickinson. 64 Nassau St., N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New YorK. 

Emerson's 18841^^Book of Saws. New matter. 75,000. 
Free. Address Emerson, Smith &Co., Beaver Falls, Pa. 

Hoisting Engines. Friction Clutch Pulleys, Cut-off 
Couplings. X>. Prisbie & Co.. PhUadelphia, Pa. 
Gould &Eberhardt's Machinists' Tools. See adv., p. 14. 

Barrel, Keg, Hogshead, Stave Mach'y. See ad., p. 14. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 116 page illustrated catalogue free. McAllister 
Manufacturing Optician, 49 Nassau St., New York. 

The "Rockwood " Instantaneous Photographic Dry 
Plates are the best for amateurs and scientists. Send 
for circular and instructions. No. 17 Union Square. 
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Sewing Machines and Gun Machinery in Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

For best low price Planer and Matctier, and latest 
improved Sash, Door, and Blini Machinery, Send for 
Ciitaloffue to Rowley & Hermance, Williamsport, Pa. 
Woodwork's Mach'y. Koilstone Mach. Co. Adv., p. 14. 

C. B. Rogers & Co.. Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page li. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co., 430 Washington Ave.,Phil.Pa. 

Lightning Screw Plates, Labor-saving Tools, p. 12. 



NSW BOOKS AND PUBLICATIONS. 

Die Haus und Hotel Telegraphie. Bear- 
beitet von O. Canter. Wien, Pesth, Leip- 
zig: A. Hartleben's Yerlag. Pp. 317, mit 
104 Abbildund. Price 3 marks=4 francs. 

This little book forms the 14th volume of the electro- 
technical library. The author is a practical telegraph 
man, and gives a full and practical description of the 
subjects related to electric bells, annunciators, automa- 
tic burglar and fire alarms, electric clocks, telephones, 
microphones, etc. In the first chapter the different 
kinds of batteries are described and illustrated, also 
current breakers, swil-ciies, galvanometers, battery 
testers, rheostats, etc. Ohm's law is explained, also the 
meaniua: of such terms as electromotive force, tension 
of current, and the effects of induction. In the second 
chapter the bells, pushbuttons, receiving, sending, and 
recording instruments are fnlly explained with excellent 
cuts. The third chapter is devoted to automatic instru- 
ments, alarms, door contacts, foot contacts, clock con- 
tacts, electric winding clocks, door closers, Iher- 
moscopes, and automatic fire alarms. In the fourth 
chapter the wires and cables are described, and di- 
rections given for finding and remedying defects and 
other disturbing causes. The book is intended as a 
text book for those engaged in putting in house tele- 
graphs, and offers instructive reading for all who are 
interested in the practical applications of electricity. 
The mathematical formulas are given for calculating 
resistances, strengLh of currents, size of wires, and other 
important practical data. In the appendix the prices 
UnVienna)of the different instruments and supplies 
are given. 




HINTS TO CORRESPONDENTS. 

Kg attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenewourrectuestthatcorrespondents, in referring 
to former answers or articles, will be kind enough 10 
naine the date of the paper and the page, or the number 
of the question. 

Correspondents wiiose inquiries do not appear after 
a reasonable time should repeat i.hem. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
Of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannoi, be expected to spend time and labor to 
obtain such information wiUiout remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at tlie 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their indenti- 
fication. 



(1) C. A, S. V. a writes: Take a round 
etovepipee inches in diameter at both ends and 3 feet 
long; then compress one end to an oval form so as to 
fit on to an oval opening in a stove, " compressing with- 
out stretching." Does the circular end contain a larger 
area than the oval end? The undersigned says it 
does. A. The circular end of the pipe has the larger 
area. 

(2) E. F. R. Z. asks: Are there saws made 
to saw limestone? If so, where could I get one? A. 
Limestone is usuaily sawed with thin strips of iron and 
sand. A small piece may be sawed with a machinist's 
hacksaw. A strip of tin stretched upon a frame like 
a wood saw with emery and water will do very good 
work for an experiment. 

(3) G. E. writes: Supposing a ship of any na- 
tionality to sail from any port whatever, and to circum- 
navigate the globe, at what point on her course is it 
customary to add or drop a day from the calendar, in 
order that on again reaching her point of departure the 
day of the week according to her reckoning may coin- 
cide with the actual local day? A. Marine reckoning 
is generally assigned to the meridian from which the 
longitude is reckoned. The chronometers keep the 
time at such meridian without regard to the position of 
the vessel in longitude. The log book days are from 
sun to sun, and are a serial from the commencement of 
the voyage. If the vessel has sailed around the world, a 
day has to be added or deducted at some point of the 
voyage for a new reckoning. This is usually done at a 
180° from Greenwich, which is about middle of Pacific. 

(4) Le R. T. — Your diagrams of slide valves 
received. No. 2 is the most correct. No. 1 is bad, and 
No. 3 very bad. No. 2 would be improved by say j\ inch 
to % inch exhaust lap 

(5) J. F. P. asks for the best whitewash. The 
wash is to be used for rough planks, A. The result of 
experience in the manufacture of this article is given 
underthetitle of " A Durable Whitewash" on page 
53 of the Scientific American for July 33, 1881. 

(6) R. M. K. writes: I wish to prepare 
many pictures (wood cuts, lithographs, etc.) for won- 
der camera, by transferring on plates of tin or tinfoil 
slides, to get strong reflection from them on screen. 1. | 



What varnish can 1 use that will not blister and crack 
on such slide? A. A good shellac varnish is the article 
generally used, and will probably answer your purpose. 
, 3. Also repeat method how to " split " a piece of paper, 
on which there are two engravings on opposite sides. 
A. How to splitapieceof paperwillbefound on page 
99 of Scientific American for February 17, 1883. 

(7) J. H. M. writes: 1 have a difficulty in 
soldering small silver articles. I can't get the solder 
to run till I use so high a temperature that I fuse part 
of the article which I wish to solder. What solder and 
what flux should I use, and what part of the blow pipe 
flame is right? A. A soft silver solder, which is proba- 
bly the article you need, may be prepared by melting 
one part of lead; when the latter is fluid add two parts 
of tin, using a small piece of resin as a flux. In solder- 
ing fine work wet the parts to be joined with hydro- 
chloric acid, in which as much zinc has been dissolved 
as the acid will take up. Borax can be used as a flux. 
The pointed flame of the blow pipe is best, and should 
be directed on the parts to be soldered . 

(8) A. Z. asks why acetate of soda absorbs 
more heat than any other material and retains it for a 
longer period. I have not found the ratiOTUde of this in 
any work on chemistry that I have consulted. I have an 
idea that 'he heat absorbing and retaining properties of 
acetate of soda may be applied to some other practical 
purposes than that of warming railway cars. A. So- 
dium acetate has a large percentage of water of crystal- 
lization combined with it, which is enough to dissolve 
the salt when the crystals are heated. When this lique- 
faction takes place, a great deal of heat is rendered 
latent. As the fluid cools, it solidifies and gives out 
again the latent heat, thus taking a long time to return 
to its original temperature. 

(9) F. F. writes: I see In your answf^rs to 

correspondents you mention a furniture polish (shellac 
vernish). Can you inform me where I can get it, or 
how it is prepared? A. The following receipt is used 
by cabinet makers: Very pale shellac, 5 lb.; mastic, 7 
oz. ; alcohol, (90 per cent), 5 or 6 pints; dissolve in the 
cold with frequent stirring. This is used for French 
polishing, etc. 

(10) A. E. I. asks: 1. How the rubber is 
treated in the manufacture of rubber stamps; and 2, 
what is used for the mould? A. For answer to 1 and 
2 see Scientific American Supplement, No. 83. 3. 
How to make a "red" gold color in electroplating, with 
a bath that gives a yellow color. A. The anode used 
should be of the '* red " gold variety of metal, which in 
its turn will become deposited upon the surface to be 
plated. 

(11) C. Bros, write : We use a tubular 
boiler, the flues of which are rather thin and weak; 
which method of cleaning the flues would be preferable 
—with steam from dome or with an iron cleaner? We 
wish to favor the flues as much as possible. Carry about 
30 lb. steam. A. Clean with steam from the dome. 

(13) E. D. F. writes: If an iron tube be 
placed on a boiler the same as water glass tube, with an 
outlet from the boiler at both ends, and a steam tight 
piston be fitted in the tube, in what part of the tube 
will the piston stand if the tube be fastened to the boiler 
the same as water glass tube is, so that the tube will 
stand about half full of water? Will the piston rise 
and fall with the water? A. It will rise or fall with the 
changes in the level of the water, leaving friction out 
of the question. Of course the piston will settle in the 
water, until it displaces a quantity equal to ifs own 
weight. 

(13) J. B. J. writes: 1. I have charge of an 
engine 30 x 36 in., 13 in. wrought iron crank shaft, with 
Babbitt bearing. It is a new engine. Will not run with- 
out water when working hard. It is well in line, but 
the Babbitt metal don't seem to have "backbone" to 
stand up to the work. What is best to be done in the 
case? I filled the side bearings about two months ago. 
The metal used was coarse looking. I don't think it 
was the right kind, for the trouble still remains. A. 
Tour Babbitt metal is probably too soft. It is made of 
all qualities and degrees of hardness. Very little of 
that sold in market is true Babbitt metal. 2, What is 
meant by hammering Babbitt into a box? A. Hammer- 
ing the metal is for two purposes — to fill the recess per- 
fectly and harden or condense the metal. 

(14) J. A. asks: 1. What is the principle of 
a surface condenser? Is the water that passes over- 
board from the hot well fresh or salt? A. The water 
circulated through the tubes and overboard is salt, but 
the water delivered by the air pump into the hot well 
should be fresh. 3. What is the principle of a keel 
condenser? After the exhaust goes into the keel pipes, 
does it turn into fresh water or does it take water from 
the sea? Does the air pump take it from the condenser 
to put it into a tank, then from the lank to the boiler? 
A. A keel condenser is a pipe outside of the vessel and 
generally run alongside of the keel to the stern post, 
and then returned again to the engine and connected 
to the air pump. The exhaust is into this pipe, and 
the water of condensation is fresh. It takes no salt 
water from the sea, 3. What is the principle of a jet 
condenser? A. In a jet condenser the water to|condense 
the steam is admitted in a spray or jet, which is met by 
the exhaust steam. The water resulting is a little 
brackish, resulting from the mixing of the salt water to 
the condenser with the fresh water of the coDdensed 
steam . 

(15) A. 0. G. writes: 1. We have a boiler 
with a grate surface of 16 sq. feet, 40 flues 3 in. x 16 ft. 
What ought to be the size of the smoke stack? A. 
About 22 in. diameter. 3. Whatwould be the theoreti- 
cal result of a smoke stack one mile high? A. To re- 
duce the draught. Any height beyond the point where 
the gases in the chimney are reduced to the temperature 
of the surrounding atmosphere would tend to reduce 
the draught. 

(16) J. R. M. writes: In putting up a steam 
gauge, is it necessary to put a bend in the pipe? If so, 
what is it done for. Should water be allowed to remain 
in the pipe, or should the steam be allowed to act di- 
rectly upon the gauge? A. A bend is given to the pipe 
f or trapp'ng the water, so that the water only has ac- 
cess to the gauge, and it is protected from the heat of 
the steam. The water acts directly upon the gauge, 



but shou/d be drawn off in freezing weather when the 
boiler is not in use, otherwise it might freeze and in- 
jure the gauge. 

(17) R. O. W. asks what deg as oil is, 
such as tanners use, also sod oil? A. Degras oil is a 
dressing for oil finished leather, such as calf and harness 
leather, and is used as a filler. It is imported and on 
sale by dealers in tannery supplies. The degras is com. 
posed of the oil and alkali expressed in making oil 
dressed leather in Europe, where palm oil is principally 
used for this purpose. Sod oil is the oil and alkali ex- 
pressed Jn the manufacture of oil dressed leather in this 
couniry, where fish oils are principally used. In each 
case their character has something more than that of 
the simple constituents, oft account of their first use for 
dressing the raw skins. 

(18) A. M. asks whether the glass coating 
described in our issue of August 26, 1882, page 130, will 
adhere as firmly to sheet iron forms as when applied by 
oxide. Can it be used with good results on sheet iron 
forms? A. The enamel stock as described is suitable 
for sheet iron dishes, that are so made as not to buckle 
or kink, the same as the porcelain glazed ironware, so 
much in vogue for kitchen use. We would not recom- 
mend it for large surfaces of sheet iron, 

(19) P. S. asks how to hang a grindstone 
on its axle to keep it from wabbling from side to side? 
A. It requires a pretty fair mechanic to hang a grind- 
stone to run true and stay true. It is supposed that you 
have no flanges upon the axle. The hole should be at 
least three-eighths or one-half inch larger than the axle, 
and both axle and hole square; then make double 
wedges for each of the four sides of the square, all 
alike and thin enough, so that one wedge from each 
side will reach clear through thehole. Drive the wedges 
fromeach side. If the hole through the stone is true, 
the wedges will tighten the stone true; if the hole is 
notat right angles to theplane of the stone, it must be 
made so, or the wedge corresponding must be altered 
in the talper to meet the irregularity in the hole. 

(20) C.B. writes: If a tangential line should 
be extended from any point on the earth's surface into 
space, what wonld be the perpendicular distance between 
said line and the eartli's surface at any given distance 
from the point of contact.say one mile or fifty miles? If 
this line were to be extended 4,000 miles, the perpen- 
dicular would seem to be 4,000 miles, i. e., one-half 
the earth's diameter, but at one mile the perpendicular 
would not be one mile nor anything like it. What is 
the ratio of increment? A. For ordinary purposes the 
square of the distance in miles divided by the earth's 
diameter gives an approximate answer in parts of a 
mile. The following table is nearly correct: 



Distance 


Depression 


In miles. 


in feet. 


1 


0-667 


a 


3 669 


3 


6006 


4 


10-677 


6 


24-024 


8 


la-TOO 


10 


66-733 


12 


96 095 


14 


130-796 


18 


170-836 



(21) F. P. B. asks: 1. What is the best way 
of polishing tortoise shell? A. Having scraped the work 
perfectly smooth and level, rub it with very fine sand 
paper or Dutch rushes; repeat the rubbing with a bit 
of felt dipped in very finely powdered charcoal with 
water, and lastly with rotten stone or putty powder, and 
finished with a piece of soft wash leather, damped with 
a little sweet oil; or still better rub it with subnitrate of 
bismuth by the palm of the hand. 2. What is the way 
of joinina or welding same? A. Provide a pair of pin- 
cers or tongs, constructed so as to reach four inches 
beyond the rivet; then have the tortoise shell filed clean 
to a lap joint, carefully observing that there is no grease 
about it. Wet the joint with water, apply the pincers 
hot, follow them with water, and the shell will be join- 
ed as if it were one piece. The heat must not be so 
great as to burn the shell, therefore try it first on a piece 
of white paper. 3. How can it be softened so as to force 
it into moulds? A. The softening of the shell is accom- 
plished by heating it under water and then pressing it 
into moulds. 

(32) S. M. T. writes: If a man should take a 
light but firm cylinder, 6 or? feet in diameter, and 2or3 
feel deep— like a large shoal tub without a bottom— if he 
should set the cylinder up on one liide, should stand up 
within it and walk or run, the cylinder would of course 
revolve around him. Now, could he thus drive the cylin- 
der one mile more quickly than he could run the one 
mile on the giound, outside of the cylinder, and with- 
out usins: it? A. The man would have to run his mile 
to the greatest disadvantage. He not only would have 
to run the full mile, but would have to drive or push 
the weight of the cylinder, and also overcome the fric- 
tion and pressure of the air against the cylinder, and 
would also have to run uphill. We think that he could 
make the mile quicker by drawing the cylinder after 
him, 

(23) P, S. K. asks: 1. Is the gas that is in 
beer of the same nature as that produced in carbonated 
drinks? What is the difference, if any? A» The principal 
gas in both articles is carbon dioxide, or otlierwise 
called carbonic acid gas. 3. What is the usual com- 
position of good bell metal in making good church 
bells? A. The composition of bell metal varies; gene- 
rally about 80 per cent copper and 20 per cent tin; small 
quantities of silver are sometimes added. 

(24) U. H. P. writes: Please give composi- 
tion of a metal that will cast easy and smooth in 
metal moulds, be white in color, be of right hard- 
ness to polish nicely, and will be easily electroplat- 
ed with silver. Something suitable to make light orna- 
ments of, yet not too soft to burnish the silver on, and to 
be as cheap or cheaper than brass, and more easily 
melted. A. The white alloy on page 312 of Scientific j 
American for May 20, 1882, will probably be suitable 
for your wants, if not too expensive. 

(25) H. U. writes: 1. I have a graphoscope 
lens 2% inches in diameter, llj^ sun focus; supposing 
it to be a single crown glass, what would be the diame- 
ter and focus of the flint glass, and distance between 
them for a dialytic telescope? I would like all the field 



view possible. A. The focus of your graphoscope lens 
is too short for its diameter, and is probably double 
convex, which is not the best form for a dialytic tele- 
scope. As a rule they are not a very good quality of 
glass. 2. How can I tell whether my lens is a ciown 
glass or not A. You can tell if it is crown by its green- 
ish shade of color by looking edgewise, orby its specific 
gravity, which should be from 2*45 to 280. 3, Would an 
achromatic object glass lj% in. diameter, 4 in. focus, do 
for a finder for a telescope 2\i in. diameter, 44 in. focus? 
If so, what would be the diameter and focus of the eye 
glass? If not, what glasses would I require? A. A con- 
cave flint of 7X in. focus, 1% in. diameter, planed about 
midway of the focus of the object glass, may give 
you better satisfaction than no glass at all. Your 
small object glass is good for a finder; use a plano-con- 
vex eye glass of % in. focus, J^ in. diameter. One glass 
is sufficient. 

(26) W. S. R. asks what article is used in 
the manufacture of paper wash basins and buckets to 
make it adhere together, and what would serve in the 
same capacity in pressing dry pulp into any shape? Al- 
so what would answer if wet pulp is used? A. The ar- 
ticles referred to are generally made by pulping straw, 
which when in suitable condition is properly moulded 
and pressed by means of hydraulic pressure into the 
desired forms. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated:" 

D , G, McD.— This sample has the appearance of be- 
ing a good fire clay, and if on analysis this opinion is 
sustained, the clay would be worth $4 to $5 per ton in 
New York. Il, would be well to submit it to a prelimi- 
nary fire test and so examine its refractory power.^H. 
E. — Mica is found in all of the granitic, gneissoid. and 
schistose areas of this country. The mica is generally 
found in layers from 3 to 4 feet between various rocks. 
There are no means of determining the anexposed min- 
eral. See "Mineral Resources of the United States," 
justissuedby the Departmentof the Interior. 
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For TrliicU liCtters I>atent of tUe Vnited 
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December 25, 1883, 

AND BACH RKAKING THAT DATE. 

[Seenoteatend ot list about copies of these patents.] 



Acid or partly acid fatty bodies, treating. Bang & 

De Castro 890,835 

Advertising fan, A. Wiehl 290,827 

Air compressor, T. F. Freeman 290,764 

Amalgamator, J. M. Thompson 290,815 

Amber, manufacture of articles from waste, F. J. 

Kaldenberg 290,888 

Auger bit, J. Swan 290,812 

Axle box, car. P. Sweeney 291,006 

Axle,car,F. P. Smith 290,938 

Axle lubricator, car, Howard & Chance 290.987 

Axle skeins, machine for forming, A. C. Bmmlck. 290,982 

Axle, wagon, S. R. Edney 290,760 

Barrel lining, P. Uyrlch 290,721 

Belt shifter for elevators, automatic, F. W. Fuller. 290.674 

Bicycle seat, B. F. Peet 290,919 

Bird case sunshade. H. Bishop 290,838 

Bit. See Auger bit. Bridle bit. 

Blotter, Davis & Pyles 290,668 

Board. See Electric switch board. 
Boiler. See Steam boiler. 

Boiler, A. P. Creque 290.667 

■ Book cover, removable, J. M, Brouson 290,846 

Boot or shoe, G. W. Gregory 290,986 

Bottle stopper. J. M. Lewin 290,897 

Box fastener, C. H. Ball 290,129 

Box fastener. J. G. Eefflngwell 290.992 

Box or package, S. Van Campen 290,819 

Bracket. See Wall bracket 
Brake. See Tehicle brake. 

Brickkiln, T.S.Smith ....290,939 

Brick molds, machine for sanding, W. Brower 290,736 

Brick molds, machine for sanding, J. A. Buck — 290,847 
Bridle and halter, combined. White & Sheridan . 290,826 

Bridle bit. C. A. Chandler 290,869 

Bridle bit. C. Scherllng 290,803 

Buckle, J. L.Thomson 290,816 

Burial case, G. Nierstheimer. 290,996 

Burial casket fastener, Reynolds & Sander 290,931 

Button fastening, Ivins & Snyder 290,774 

Button fastenings, implement for setting, W. E. 

Hagan 290,680 

Calendar, dlscal. Freeman & Richardson 290,763 

Can top, removable, C. J. Grainger 290,985 

Car brake, automatic, H. S. Webster 290.723 

Car brake, electro magnetic, R. Kampfe 290.689 

Car, railway hand, J. C. Perkins 290,703 

Car safety fender, P.H. Cooney 290,746 

Car starter. True & Smith 290,720 

Car step, H. S.Wolfe 290,95V 

CarB,ventilating,W. Scott 290,710 

Carbon, W. C. Beckwith 890.886 

Carbonatlngapparatus, W. J. Cunningham 290.749 

Carding machine feeding mechanism, S. Driver. . . 290,758 

Carriage, child's C. Pleffer 290,704 

Cartridge implement. Christmas & Jonas 290,973 

Caster, Brady & Ratcliffe 290,967 

Caster, revolving glass. Semple & Ayllng 290,804 

Chain, C.G. Anderson 290,832 

Chain fastener, J. H. Armstrong 290,833 

Chain, ornamental, W. J. Johnson 290,688 

Chain, roller, W. M. Patt 290,798 

Chair. See Surgical chair. 

Chair seat, M, T. B.Howe 290,884 

Chandelier, extension, L. Hornberger 290,883 

Check row dropper, J. H. Warren 290,950 

Chum motor, O. B. Perry 290,799 

Cider mill, J. W.Allmon eta! 290,657 

Cigar maker's implement, T. Streat 290 811 

Cigar making apparatus, J. R. Williams 290,954 

Circles, machine for cutting, J. W. Hicks 290,882 

Clamp. See Quilting frame clamp. 

Cleaner. See Peanut cleaner. 

Clock setting mechanism, electric, J. F. Kettell... •J90,894 

Clothes line, D. H. Murphy 290,995 

Clutch, li. C. Pratt 290,706 

Clutch, friction, H. B. Bberhardt 290,671 

Coffin head rest. B. Hedges 290.682 

Collar fastener, horse. W. L. Fries 290,673 

Collar, horse. M . Turley (r) 10.431 

Commode, Fini & Branson 390,963 
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Concentrator, C. H. Wetzel , 

Cooler. See Milk cooler. 

Cooler liquids and solids, Johnson & Barnes 

'orset, A. H. Bowers 

Corset, J. Waterman 

CottoQ-preas, A. McKay 

Cotton scraper and cultivator, W. C. Thompson .. 

Coupling. See Thill coupling. 

Cultivator, E. B. Bellinger 

Cultivator, J. N. Lamm 

Curtain fixtures, spring roller for, H. T. Warner.. 

Cuspidor stand, W. JSberhard 

Cut-off valve gear, .1. B. Simmons 

Cutter head, S. G. Pope 

Dead eye. S. B Luce , 

Derricli, hoisting, \v. M:inson 

Derrick, lever, O. H. Mitchell 

Detector. See Time detector. 

Dlcliey, M. O. West 

Distillation, apparatus for. R. Dean 

Door sill and step, L. Haas 

Door, sliding, J. R. Drillinger ; 

Dropper. See check row dropper. 

Dye stuff, manufacture of, Caro & Kern 

Dye stuff, manufacture of purple, A. Kern 

Dye stuff or coloring matter, manufacture of. A. 
Kern 290,891, 

Dyeing textile fabrics, apparatus for, L. Gourdiat. 

Eaves trough hanger. Bear & Whitenbarger... 

Electric circuit cut-off, A. L. Bogart 

Electric conductor, submarine, J. B. Hyde . 

Electric switch board, H. \V. Breckenriage 

Electric cable, II. F. Campbell , . . 

Electrical conductor, H. P. Campbell 290,858, 

Electrical conductor, P. il. Delany 

Electrical generation and distribution, system of, 
M. G. Farmer 

Electro deposition of metals upon forms, manu- 
facturine articles by, W. Wallace 

Electrode, electric battery, B. T. Starr 290,941, 

Electrode, secondary battery, E. T. Starr 

Klevator. See Hydraulic elevator. 

Engine. See logging engine. Steam engine. 

Exercising, striking bag for, A. R. Rumsey 

Exit, public hall, R. C. Webster, Sr 

Extension table, G. vv. Brenn 

Faucet for soda fountains, etc., S. M. Way 

Feather ornaments, frame for, B. Greig 

Fence making machinery, R. E. & J. M. M orris .. . 

Fence w;ire, barbed, J. B. Ciine 

Fertilizer, W. R. Wilkinson 

Fifth wheel, G. P. Merrill 

Fire arm, J. H. Brown 

Fire arm. breech loading, J. H. Brown 

Fire arm. breech loading, J. H. McLean 

Fire arm magazine. A. Burgess 290,848. 

Fire arm, sight, J. I I.Brown 

Fire escape, A. Hixby — 

Fire escape, R. S. Isard 

Fire escape. Miller & Riemer 

Fire escape, A. Palmer 

Fire escape, N.J. Powell 

Fire kindler, A. E. Osborn. 

Fireproof material, J. S. Beer 

Floor, roof, etc., concrete, T. Hyatt 

Flue cleaning machine, H. Otto 

Folding table, B. H. & B. P. Richardson 

Furnace. See 1 1 eating furnace. 

Gage. See Scratch gage. 

Garment 8tan<l, w. H. Knapp 

Gas cooling apparatus, H. C. Eew 

Gas, process of and apparatus for manufacturing, 
TI.C.Rew 

Gas process of and apparatus for manufacturing 
fixed, H. C. Rew 

Gas purifier, H. C. Rew 

Gas regulator, automatic, M.J. Amick 

Gearing, R, Campbell 

Generator. See Steam generator. Vapor genera- 
tor. 

Glass batch mixer, R. G. Hemingray . 

Glove. A. C. Butts 

Grain and seed separator and grader.Tate & John- 
son 

Grain binder twine box, J. B\ Appleby 

Grain carrier platform. W. R. Steiner 

Grain drying process and appUnnee, E. Thompson. 

Grate bar, J; Elliott 

(xuard. See Railway guard. 

Gun barrel, -T. H. Brown 

Gun, breech loading, W. II. Davenport 

Gun lock safety attachment, J. Deyo 

Hame andcoilarfastener, J. F. liecker 

Hammer, atmospheric, J. C. Butterfield 

Hammock support, folding, J. F. Pluche 

Handle. See Tea kettle handle. 

Hanger. See Eaves trough hanger. 

Harrow, revolving. T. McClel land 

Harvester. .1. Bordwell , 

Harvesters and mowing machines, adjustable reel 
for, J. D. Nix 

Harvesters, automatic gaveling rake for, S. G. 
Elandall 

Harvesters, endless carrier for, W. R. Steiner — 

Hat holder, J. B. Broome 

Hay press for fuel purposes, Buchholz & Eddy 

Hay rake, horse, M . Daley 

Hay rake, horse,- W. A. Knowlton 

Hay rake, horse. R. W Inf ree , 

Hay tedder and rake, combined, W. R. Johns 

Heating apparatus, steam, J. H. Blessing 

Heating furnace, air. G. W. Marembeck 

Hedge trimming machine, B. W. Dawson 

Heel trimming machine, J. Tingley 

Hinge for mirrors, etc., frictional, J. C. Blair 

Holder. See Hat holder. Knife and pencil holder. 
Lead or crayon holder. Pen holder. Sash 
holder. Tool holder. 

Hook. See Swamp and grab hook. 

Hoop skirt. 11. 1. Gould 290,676. 

Hose coupling, D. S. Blue 

Hose, electric conductor for fire, C. M. Bowman.. 

Hose reel, C. II. Shaffer 

House, portable, E. Lee 

Hub, carriage, C. K. Wilcox 

Hydraulic elevator, N. C. Bassett 

Ice machine, W. M. .Mixer 

Injector, J. Loftus 

Insect destroyer, W. Grafton 

Insulator for electrical conductors, F. L. Pope 

Journal lubricator, M. L. Senderling 

Keg, metallic, R. C. Rosensteel 

Key fastener, W. H Flinn 

Kiln. See Brink kiln. 

Knife and pencil holder, automatic, J. Hofihian. . 

Knitting machine, J. Chapman 

Lacing stud. F. M. Piper 

Latch, gate, W. L. Stovall 

Lead and crayon holder, J. Hofitaan 

Leg. artificial, J. O'Brien 

T/ight. See Signal light. 

Link forming and cuttijigtmaGblne,lH. A.|[ddings. 



280,825 

290,687 
290.84,1 
290.822 
290,696 
290,814 

290.960 
il90,778 
290.821 
290,759 
290,808 
290,923 
290,993 
290,780 
290,786 

290.953 
290,866 
290.878 
290,757 

290,856 
290,892 

290.893 

290,678 
290,731 
290,732 
290,881 
290,845 
290,854 
290,971 
290,753 

290,873 

290,949 
290,942 
290,943 



291.015 
290.951 
290,734 
290.823 
290,679 
290.699 
290,974 
290,829 
290,907 
290,740 
290,737 
290,905 
290,968 
290,739 
290961 
,291,014 
290.908 
290,917 
291,001 
290,997 
290.987 
290,886 
290.998 
290,932 



290,990 
290,929 

290.926 

290,930 
290,928 
290,727 
290,855 



290.771 
290,664 

290.944 
290,058 
290,716 
290.719 
290,872 

290.738 
290.751 
290,867 
290,661 
290,850 
290,921 



290,781 
290,733 

290,792 

290,801 
290,715 
290,735 
290.741 
290,864 
290,777 
290,725 
290,775 
290,662 
290,902 
290,865 
290,817 
290,839 



290.677 
290,663 
290,840 
290.000 
290,991 
290 724 
290,660 
290,911 
290,(193 
290.877 
290,922 
290.937 
291.004 
290,876 



290,683 

290972 

290,800 j 

290,717 

290,684 

290,915 

I 
290, W3 



Lock, see Nut lock. Seal look. 

Lock nut, J. C. Butterfield 290,849 

Locomotive, logging, J. Dolbeer 290,7.55 

Locomotive whistle attachment, , automatic. 

Strickle & Manning ...: ....920.718 

Logging engine. J. Dolbeer 290,755 

Looms, device for connecting picking straps to 

the picking sticks of, T. H. Logan 290,899 

Lubricator. See Axle lubricator. Journal lubri- 
cator. 

Lubricator, Appel & McAuley 290,728 

Lubricator, T. Holland 290,685 

Maf4neto electric generators, break key attach- 
ment for, ,). S. Ross 290,709 

Mains and pipes for the distribution of gas, etc., 

system of, H. C. Rew ., . 290,925 

Marble surfaces, composition for cleaning, R. F. 

Dickson 290,754 

Measure and scale, combined , A. B. Upham 290,945 

Mechanical movement, 11. E. Marchand_: 290,901 

Mechanical movement, J. H. Palmer 290,796 

Metallic wrapper, T. E. Allen 290.831 

Milk cooler, T. H. Mallory 290.900 

Mill. See Cider mill. 

Millstone dress, L. B. Woolever 291,010 

Millstone spindles, bushing for, J. A. McAllister. 290,904 

Mining machine, Kern, Jr., & Hammer 291,012 

Mirror, glass, < onroy & Youngs. 290,744 

-Mirrors, coating the backs of silvered, Conroy & 

Youngs 290,745 

Miter cutting machine, D. II. Grant 290,768 

Mitten, I. N. Moore 290,787 

Molding, A. Vogt 291,008 

Musical instrument, automatic, J. McTammany, 

Jr 290.697 

.Musical instrument, mechanical, P. Ehrlich 290,672 

Musical instrument, mechanical, O. Zabekow 290,726 

Musical instruments, harmonic coupler for, L. K. 

Puller 290,984 

Nut lock, M. J. Nerney 290,790 

Nutlock, T. M. O'Malley 290,916 

Nut lock, G. Paist 290.999 

Nutlock, S. Shaw 290,712 

Odometer, J. Gillespie 290,767 

Oil, bleaching. H. McManus 290,784 

Oil ejecting machine, (onion & Dyer 290,861 

Ore roasting and amalgamating apparatus, S. G. 

Rollins 290,802 

Packing and lubricating device, vapor engine. I. 

R. Blumenberg 290.965 

Paper hanger's roller, II. Sweetser 290,813 

Piiper, etc., manufacture of luminous, W, C, 

Home 290,772 

Paper pulp machines, block presser for wood, N. , 

H.Brokaw(r) 10,429 

Peanut cleaner and polisher, C. \V. Nicholson 290,914 

Pen holder, fountain, W. Vale ... 290.820 

Pencil or crayon holder, E. S. Johnson 290,988 

Piano action, R. E. Letton 290,692 

Pins for brooches, die for forming the heads of, 

S.Moore : 390,912 

Pipe. Sheet metal pipe. 

Piston head spring. G. W. Williams 291,009 

Planter and fertilizer distributer, cotton seed, A. 

G. Perry 290,920 

Planter and grain drill, combined corn, H. Diller. 290,670 

Planter, corn, D. Heckman 290,681 

Planter, seed. T. J. Jackson 290.887 

Plow, G. C. Avery 290.959 

Plow, G. N. Dexter, Jr ,290.669. 

Plow, VV. A. Lee ' 290,896 

Plow, W. W. Speer 290,714 

Pocket books,spring ball fastei^er for, J. Menahan. 290,906 
Press. See Cotton press. Hay press. Printing 

press. Shaft press. 

Printing press, C. B. Cottrell 290,747, 290,748 

Printing press for printing on wood,G. W. Prouty. 291,002 

Prlvy,F. B. Kendall 290,776 

Projectile, J. G. Butler 290,970 

Pulverizing machine, H. B. Feldmann. 290,874 

Quilting frame clamp, J. T. Snapp 290,940 

Radiator, steam, J. Collls 290,665 

Hallway apparatus, cable, C. VV.Rasmusen. 290,707, 290.708 

Railway guard, S. J. Gras 290,770 

Railway rail cross tie and fastening, L. O. Orton. .290,793 

Railway signal, J. L. Booth 290,842 

Rake. See 1 1 ay rake. 
Reel. See Hose reel. 

Refrigerating apparatus, C. C. Palmer 290,794, 290,795 

Refrigerator car, H. M. Sexton 290,805 

Regulator. See Gas regulator. 

Reporting speech, system or method of, J. C. 

Zachos 290.830 

Roller. See Paper hanger roller. 

Rubber compound, N. C . Mitchell 290,909 

Rule or measure, F.J. Kellogg 290,389 

Saddle sweat leather, riding, J. W, Harriss 290,880 

Safe, kitchen, J. S. Hagerty 290,879 

Sap feeder, B. J. Mitchelson 290,910 

Sash holder, B. P. Reynolds 291,003 

Sashes, machine for shaping meeting rails for, 

G. W. Steele 290,809 

Saw filing machine, A . B. Fisher 290,875 

Saw gummer, G. Van Nostrand 290.947 

Sawing machine, kindling block, J. L. Seymour.. . 290,711 

Scratch gage, J. E. Sherman 290,807 

Screen, J. T. Crandle 390,666 

Screw plate. J. M. Carpenter 290,857 

Seal lock for car doors, V. A. Krepps 290,690 

Separator. See Grain and seed separator. 

Sewing machine, bag, <;. W. Weiss 290,952 

Sewing machine binder and hemmer attachment, 

W. R. Parsons., , 290,797 

Sewing machine trimmer, G. H. Lawrence 290,895 

Sewing on buttons, machine for, L. J. Drlscoll 290,981 

Shaft press, J. C. Bach 290,88-. 

Shaft, vehicle, W. H. Scrape 290,936 

Sheet metal pipe, W. Austin 290,659 

Signal. See Rsiilway signal. Time signal. 

Signal light, marine, G. T. Parry 290,918 

Skate, roller, A. Peeler 291,000 

Slate, school, t. Lancaster 290,691 

Solar heat, apparatus for storing and distributing, 

w. Calver ... 290,851 

Solar heaters, water lens for, W. Calver 290,852 

spinning and twisting frames, belt shipper for, 

G. Layng : 290,779 

Spinning mule, Burch & Gilson 290,t42 

Spring. See Piston head spring. Vehicle spring. 

Wagon bolster spring. Watch case spring. 
Stand. See Cuspidor stand. Garment stand. 

Staples, machine for making, S. E. Mower 290,994 

Steam boiler, p. Fltzgibbons .290,762 

Steam engine, A. Eberhard 290.871 

Steam engine lubricator. J. H. Wiehl 290.828 

Steam engine, oscillating, J. B. Smith 290,713 

Steam escape, cylinder cock, J. H. Porter 290,724 

Steam generator, flue and tubula.r, H. C. Rew 290.927 

Stock trough, H. B. Wakefield... 290,948 

Stone, manufacture of artificial, 3. W. Gallup 290,765 

Stones, mouilting artificial, J. G.' C. Cottier. 290,863 

Stopper. See Bottle stopper. . 



stove, P. O. Elterich 

Straw stacker, J. J. Cox 

Straw to be converted into paper stock, etc.,- pre- 
paring, T. New 

Surgical chair, F. Bohsert 

Suspenders, G. F. Atwood 

Swamp and grab hook, A. M. Millard 

Table. See Extension table. Folding table. 

Table and desk, combined, S. T. Corbitt 

Tanning hides, skins, etc., machine for expedi- 
tiously, B. D. Hyam 

Tap, barrel, T. Watkins 

Target,fiying, F. J. Moyer 

Tea kettle handle, I. Woeppel 

Teeth, sample card of artificial, A. S. Robinson... 

Telegraph and telephone wire, G. Gray 

Telegraph pole, B. A. Davis 

Telephone, D. Drawbaugh 290,978, 

Telephone lines, switching apparatus for, J. V. 
M. Bartelous 

Telephone transmitter, D. Drawbaugh 

Teleplionic repeating circuit, T. D. Lockwood 

Tester, licjuid, Schubert & Biikey 

Thill coupling, B. McGovern 290,782, 

Time detector, watchman's, L. Van Bunnen 

Time signal and train indicator, R. P. Garsed 

Tobacco in cases, packing, M. Tobin 

Tongs, pipe, J. L. Strait 

Tool holder, ratchet, W. E. Thayer 

Tornado breaker, automatic, W. S. Blunt 

Trough. See Stock trough. 

Trunk catch, G. Crouch 

Tube cutting machine, H. O. Lothrop 

Tunnels, apparatus for the construction of, W. 
R. Kirk 

Valve for gas, water, etc., safety, G. W. Richard- 
son 

Vapor generator and motor, I. R. Blumenberg, 

290,962 to 

Vehicle brake, J. T. Dillehay 

Vehicle spring, J. Nutt — 

Vehicle spring, VV. J. & G. W. Rose 

Vehicle spring seat, J. Burleigh 

Vehicle, two wheeled, G. W. Crofoot 

Vent for water pipes, automatic. J. D. Westgate.. 

Vessels, headway and leeway lubricator for, B, 
E. Blakeslee 

Wagon bolster spring, W. Cole 

Wagon box fastener, top, J. M . Piper 

Wagon, dumping, VV. Hull — 

Wagon, standard, P. Paplneau 

Wall bracket, J. Nagele 

Wall paper, II.TiObdell (r) 

Walls, projecting corner piece for plastered, G. 
W. Da Cunha 

Watch case center, J. C. Dueber 290,869, 

Watch case spring, N. J. Fehx 

Watch dial, VV; H. Newby 

Watch pendants, machine for making, C. Chabot. 

Watch stem winding and setting device, C. E. 
Mason 

Watering stock, tank for, F. Funk , 

Wheel. See Fifth wheel. 

Whiffletree attachment, J. Kurtz 

Window shade, P. Michel 

Wlre.apparatus for assorting straiglit and crooked, 
J. A. Morton 

Wire, device for handling spooled barbed, W. T. 

Burrows , 

Wire ls»pii»ilto^«utW8jr apparatw, W^WilSon! 
Jr.. 

Wire tubes, machine for making, H. O. Lothrop. . 
Yoke center, neck, J. L. Ryno '. 



291,011 

290,976 

290.913 
290,841 
290,958 
290,785 

290,862 

290,885 
290,722 
290,788 
290 956 
290,933 
290,769 
290,752 
290,979 

290,730 
290,980 
290,898 
290,935 
290,783 
290,946 
290,766 
290,818 
290,810 
291.007 
290,966 

290,977 
290,695 



i'jrrtiSi'W-fJItS. 



291,013 

290.964 
290,868 
290,701 
290,934 
290,743 
290,976 
290,824 

290,840 
290,860 
290,705 
290,686 
290,702 
290,789 
10,430 

290,750 
290,870 
290.761 
290,791 
290,858 

290,903 
290,675 

290,890 
290,698 

290,700 

290,969 

290,965 
290,694 
291,005 



limitle I'lige. enuli iiiNei*ri(Mi - - - 7.> ceiitH a line. 
Kiick I'itge, eiich iiiserlioii - - - iSl.OO IL line, 

(About eight words to a line.i 

Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver' 

cisements must 1)6 received at publication office as early 

as Thursday morning to appear in next issue. 
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r. "D. £..£vOi^, Secy. 



mmmmmm 

MILLS, 

48 and 72 inch swing. 

Upright Drills 



DESIGNS. 

Basque, lady's, .1. Q. Reed 

Breastpin, C. A. Fowler 

Buriul caskets, ornamentation of, S. Reynolds — 

Carpet, W. L.Jacobs U,504, 

Carpet, J . S. Meyer 14,506. 

Carpet, G. Eapp 

Custer, Berry & Hathaway 

Clock front, II. J. Davies 

Costume, girl's, M. Turner 

Costume, lady's, C O'llara 

Costume, lady's, 8. J. Shiels 

Costume, miss's princess, L. Tully 

Bish, butter, Berry & Hathaway 

Dish, cake or fruit. Berry & Hitthaway 

Ear ring and pendant, J. B. Van Houten... 14,516 to 

Lamp, Berry & Hathaway 

Overskirt, lady's, J. Q. Reed 

Pitcher, Uerry & Hathaway 

Skirt, miss's walking, L. Tully 

Teapot, Berry & Hathaway 

Type, font of printing, C. E. Heyer 



14,511 
14,503 
14,527 
14,505 
14,507 
14,509 
14.S23 
14,501 
14,513 
14,508 
14,513 
14.515 
14,521 
14,525 
14,520 
14,524 
14,510 
14,526 
14.514 
14,522 
14,503 



TRADE MARKS. 

Boots, shoes, and slippers, women's and children's, 
Pingree & Smith 

Butter, Soci6t6 Generalede Produits Alimentaires, 

10,812, 

Cigarettes, cigars, and smoking and chewing to- 
bacco, Goodwin & Co 

Cigars, Robbins & Ellicott 

Confectionery, A. Slauson & Co 

Cotton gins. Eagle Cotton Gin Company 

Fire works. Unexcelled Fireworks Company 

Food for invalids and infants, prepared, G. Mellin 

Lozenses, A. Slauson & Co.10,809,10,810, 10,811, 10,819, 

Paper, writing. Carter, Rice & Co. Corporation 

Perfumery" and perfumed articles for the toilet, 
Piesse & Lubin 

Remedy for diphtheria, R. Amthor 

Spectacles and eyeglasses, A. K. Hawkes 

Tinware, certain articles of, G. D. Winchell Manu- 
facturJDg Company 

Tobacco, cigars, and cigarettes, cut smoking, 
American Eagle Tobacco Company 

Tobacco, smoking and smoking and chewing. G. 
W.Gail&Ax 

Tobacco, smoking, plug, and fine cut, L. B. Bab- 
cock 



10,813 

10.802 
10,80S 
10,821 
10,801 
10,814 
10,606 
10.820 
10,800 

10,807 
10.804 
10,805 

10,815 

10,803 

10,817 

10.816 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866. will be furnished from this ofllce for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to .Munn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
speoiflcations. not being printed, must be copied by 
band. 

Canailian Patents may now be obtained by the 
inventors for any of the inventions named In the fore- 
going list, at a cost of 140 each. For full instructions 
address Munn & Co., 261 Broadway, Kew York. Other 
foreign patents may also be obtained. 





Woodworking Machinery. 

For Planing Mills. Furniture 
and Chair Factoiios. Car and 
Agricultural Works, Cnrriage 
and Buggy Shops, and General 
Woodworkers. Manufaet'dby 
Ooi'deHiiiaii & Kicaii (Jo.» 

Cincinnati, <>.. IJ. S. A. 
Full asaortmeat of Perin Sftw Blades. 




Remington Standard Type- Writer, 

ft repreHcntM 
thehiehefit point 

Ins: machines. 
No one liavins: 
much wi'iiin'ff to 
do can afford to 
he without It* 
Send f o r new 
illustrated 
pamphlet* 

WyckoflF, Seamans & IJenedict, 

381 <& 3S3 Broadway, New Y ork* 
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-^IFIRE —AND— VERMINi-*- 

FROOF- 

Sample and Circular Free by mail. 
as. MINERAL WOOL CO., 22 Courtlandt St.,N.Y. 



TJKTXX^ESR. S.A.3L. 



Pulverizes everything— hard, soft, gummy, etc. 
Thebest Clay Grinder and the best Cotton Seed 
Huller in the world. 

Portable Steam Engines, Stationary Engines, 
Horizontal and Upright Boilers, all sizes, on 
hand for immediate delivery. 

lO Barclay St., N. Y. City. 



CHICAGO, ILL. 

Receive Deposit .Accounts. 

Issue <;ircular l^etters of Credit available in all 
parts of the world. 
Foreign Exchange bought and sold. 
INVESTMENTS. 

We have constantly on hand a 
line of choice State, County, City, 
and School Bonds, which we can 
sell at attractive rates. 

Full information furnished on ap- 
plication. 

We also deal in land warrants and 
land scrip. 




AND STORACE WAREHOUSE, 

33 TOSS EAST 42d St. 

(OPPOSITE GRAND CENTRAL DEPOT). 

BUir,DING FIREPItOOF THROUGHOUT. 

Burglarproof Boxes and Safes Eented 
at from $10 to $300 per year. 

THE Best op Facilities for General Storage. 
TRUNK STORAGE A SPECIALTV. 
BUILDING APPROVED BY FIRE OOMMISflON. 
ERS AND INSPECTOR OF BUILDINGS. 

THOS. L. J A inES> President. 
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Founded byMathew Carey, 1785. 

BAIRD'S BOOKS 

FOR 

PRAOTIGAIi MEN 

Our new and enlarged (Jatalogue of Practical 
AND Scientific Books, 9G pases, 8vo, a Catalogue of 
Books ON Steam and the Steam bngini:, Mechan- 
ics, Machix ii:RY, AND Dynamical BNGiNi'^i-aitNG, and 

a CATALoGtJE OF BOOKS ON CiVIL ENG INKICRI NG, 
BRIDGl'l BUILDING, STRENGTH OF MaTEKIALS, KAII - 

ROAD Construction, etc.. a Catalogue of a .miscei - 
LANEOUS Collection of Practical and Scientifk 
Books. aListot Books on Elf;ctro-.Metalliii{Gy,etc 
and other Catalogues, tlie whole covering every branch 
of Science applied to the Arts, sent free and free of pobt- 
age to any one vn any part of the world who wilt furnibh 
hi8 addrehs, 

HENR^ CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia, Pa. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham. Mass. 



Kna FINE GRAY IRON ALSO STEEL 
^ ■) CASTINGS F ROM SPE CIAL -^jj 

o'^fts DEVLIN ^ co^ ^z;:^^. ^^ff^ 

l"*"^ LEHIGH AVE* AMERICAN 5T PHILA . ? '^'^° -5. 



SCROLLSAW DESIGNS 

8end for new Catalogue. Jj. H. RUSSeLl, Stratford, Ct. 



^^ fn (ton per <^ay at home. Samples worth $5free. 
^«l lU q)^U Address Stinson & Co., Portland, Me. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings. Bhowinfr mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall. 
M.B- Contained in Scientific Amehican Supple- 
ment, 1. The same number also contains the rules and 
regulations for tlie formation of ice-boat clubs, the sail- 
ing and mai.agemcnt of ice-boats. Price 10 cents. 
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'^"^^CT FOR STEAM BOILERS 
-■-■-*^ U.S. & FOREIGN PATENTS 



M'F'G OPTICIANS. 

Exclusively Perfected 

OPERA, FIELD & 
MARINE CLASSES, 

TELESCOPES, MICROSCOPES, 
^ BAROMETERSJttERMOMErERS 
"^ Ic Lanterns, "Anokato," etc. 

Send at Once for LIST OF USEFUL HOLIDAY 

GIFT.S-gratls. 




JEWELItY, Free Catalogues, 600 Illustrations. 
Gahsidb* Co..M'f'K Jewelers, -239 Broadway, N. Y. 



New 
Xork 




■Singer' Sffinl'ri 



SI5 



a Curder, Ruiiler, Tiiclt 
j^er, Five Hem iiiers. Bind L 
er. Thread Cutter, Need^. 
lea, Oil and fulH>utflt with each.-. 
Guaranteed to be perfect. War- 
ranted5 years. Don't pay double 
for manhmes no better, wnenyou 
can try these before you pay acent 
All late improvement K. Runs light 
with little noise. Handsome and 
durable. €irvulurH with hun' 
—- ^--— ^^— ^ _ , ■ „ dredfi of tUHtimonlalM frtiCi 
GEO.PATKB & CO, 47TliiraAve., Ciucago.IU. 



$66 



a week In your own town. Terms and $5 outfit 
Iree. Address H. Hali-et & Co., Portland, Me. 



VELOCITY OF ICE BOATS. A COLLEC 

tionof interesting letters tothe editor of the Scii;ntific 
American on the question of the speed of ice boats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientlfio 
.OiERiCAN Supplement. No. 214. Price 10 cents. To 
be had at this ofl&ce and from all newsdealers. 



$1 O to !Sl .000 buys county rights to manufacture 
and sell valuable invention required in everv house, etc. 
Indorsed by highest authority. No competition. Fro- 
nts 21J0 per cent. Specially suits woodware trades. Ad- 
dress J. BADaKR, Rockville Centre, Long Island, N. Y. 

CONSUMPTION. 

I have apositlvo remeiiy for the above disease; by Its uso 
thouaanda of oa86» of the worst kind and of long Btandlitf^ 
bave been cured.'' In deed, bo strong is my faith In Its efBcacy, 
that I willsend TWO BOTTLES FREE, together with ft VAL- 
TABLE TREATISE on this disease, to any sufferer. GlveBx- 
presa dc P» O. address, DR.T.A. SLOGnM:,l8irearl8t., N. Y. 



RUPTURE 

cured without an operation opthe injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



266tli EDITION. PRICE ONLY $1 

BY MAIL, POSTPAID. 





KNOW THYSELF. 

A Great Medical Work on Manhood, 

Exhausted Vitality, Nervous and'Physical Debility, Pre- 
mature Decline in man. Errors of Youth, and the untold 
niiseriesresultingfromindiscretionsorexcpsses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which is invaluable. So found by the author.whose 
experience for 23 years is such as probably never before 
fell to the lot of any physician. 300 pfiges, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for ^.50, or theraoney will be refunded in every 
instance. Price only $1.00 by mail, postpaid. Illusfra- 
tive sample. 6 caits. Send now. Gold medal awarded 
the author by the National Medical Association, to tbe 
officers of which he refers. 

This book should be read by the young for instruction 
and by the afflicted for relief. It will benefit all.— ion- 
don. Lancet. 

There is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or clen' yma.n.—Araonau*. 

Addres.' the Peabody Medical Institute, orDr. W. H. 
Parker, P.O. i Bulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that || C A I have 
baffled the skill of all other physicians^li CHL 
specialty. Such treated successfully 
without an instance of failure. 




OTTO GAS ENGINE ove/^ lo.ooo in use: 

WORKS WITHOUT ENGINEER, 0!^ BOIUEI^, STEAM COAL 01^ ASH. STARTS /IT ONCE AND IS 
fi^eeofdancekfire: or explosion. 1 1. 25 horse power, SCHLEICHER SCHUMM tc CO 
47 DEY ST. NEW YORK., 214 RANDOLPHS! CHICAGO .33iSS walnut STs. Philadelphia 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taininKtheinventiondeecribedinLettersPatent.isaued to Eh \v. Blake. June lath, 18.18, togeth- 
er with Ni,;w -AND VAi,,iTABi,E iMPiioviCMENTS, for which Letters Patent were granted May 11th 
and July 20th, ia»0, to .Mr. S. L. IMarsden jMl Crushers supplied by us are constructed under 
the superintendence of Mr. Maisden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARllKIi FOUNDltY AND lUACHlNE CO.. iylsuiiilis.. Ausoiiiii, (;ollll. 
COrEI.ANII Jk UACON, Agents. New York. 



CHEMICAL COMPOUNDS MADE BY 

Compression.— A paper by M. \V. Siiring, giving the re- 
sults obtained by compressing mixtures of sulphurund 
of certain metals or non metals, and which throw a new 
light upon the relations of organic and inorganic chem- 
istry. Contained in SciKNTinc AMiiUICAN SfPPr.i:- 
,MENT, No. 404. Price 10 cents. To be had at this olBce 
and from all newsdealers. 



THE NEW 
SOMBA 

PATEN 

Best motor for small powers— >^ to 1 actual horse power. 
Send for prices, sombart Gas Engine Co., Hartford, 
Conn. New York Office. 215 Centre Street. 



RT Gas Engine 





Clai-li*!^ Noise le.srt I! iibber Wlieols. 

Absolutely prevent splintering and wearini: 
of floors caused by use of Iron Wheels. 
Adapted for Tru3ks, Boxes, Kaskets, Tables, 
and work of every kind In Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK. Windsor Locks. Ct. 



FOR SALE. 



Entire interest in a well established 
and paying manufacturing business 
in Boston. Stock consists of circular saws, pumer, 
moulder, and other machinery, tools, and appliances for 
general manufacturing business. Room and power at 
very low rent. Present business is manufacturing small 
patent articles for responsible parties who pay cash, and 
who own and defend the patent. This business can oe 
continued if desired, and will pay a Inrge profit. Busi- 
ness employs generally about thirty-flve han is. Owner 
interested in business in the West, and intends leaving 
Boston. For further information apply to 

j.:fkank Ko'r(f.»iiu 

'2S fScliool f<lrert, lEooiii 9, 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from Si° to 36°. Con- 
tained in Scientific A:»ikric ax Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



The faci that this shafting has To per cent, greater 
strengtn, a finer hnish. and is truer to gauge, than any 
other In use renders it undoubtedly the most economical. 
We are also the sole manuf ticturers of the kjj kbeat I';ji 
Colli ns' P.at.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, Limited, 

Try Street, 2d and 3(\ Avenues, Pittsburg, Pa. 
Corner Lake and (anal Sts., Chicago, 111. 
ca?^ Stocks of this shafting in store and for sale by 
FULJiER, PANA & PITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St.. N. Y. 



ICE-liODSE AND COLD ROOM.-BY R. 

G. Hatfield. With directions for construction. Four 
enffravings. Contained in Scientii'Ic Amkuioax Sup- 
i']j;.MEXT, 5!>. I'rice 10 cents. To be hud at this oftice 
and of all newsdealers. 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. Send for illustrated circular and price list. 

Manufactured by JA;»IKS JEMifS, Jletroit. Mich. 



VOLNEY W, MASON & CO- 
FRICTION PULLEYS. CLUTCHES, and ELEVATORS^ 

PROVIDENCE. |{. I. 



n?EWL-YORiija:£|iciu works^ 



#% Letters 

Steel 



i -.x^l dl EEL U I [.■>,£. C X 

-^iooVhassaust.n:v.': 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest nnd litii'gPHt IHiinnl'acrm-er.'s of the Oi'iginal 

SOXjXX> ir TJ Xj o -A. kt I T E3 

EMERY TVHEELS. 

AN nili«*r kinds liiiiiaiions nnd ]nl'ei-ioi-. Our nameis stamped in full upon all our 
standard IJEJi'l'IN*;. PACKING, and HOSE. Address 

Emerywbeei NEW YORK BELTINC AND PACKING CO., 

John H. Cheeveb, Treas. Nos. 13 & 15 Park Row, opp. Astor House, New York. 





BARNES' 



trial ifdcbired. 

I^«- 1999 



1 ileiit I'ooc and SteamPower 
Machinery. Complete outfits 
'tor Actual Work-shop Busi- 
iness Lathes for Wood or 
Metal Circular Saws, Scroll 
Saws Formers, Mortisers.Te- 
- Inoners etc.. etc. Machines on 

Descriptive Catalogue and Price List Free. 
W. F, & JOHN KARNES. 
Main St. Koektbrd. Ill 



ICE-BOAT WHIFF. FULL WORKING 

drawings and description, with dimensions of the 
model ice-yacht Whiff, the fastest j-achtin the world. 
Exhibited at the Centennial, by Irving Grinnell. With 
fourteen Illustrations. Supplemext 63. Price 10 



)eAFW84fMiO'ENi| 
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PERFUMES AND ESSENTIAL OILS.— 

A paper by Laurent Nsiudin. describing an entirely new 
mode of extracting essences and perfumes by volatile 
solvents with the aid of vacuum and cold. With one 
figure illustrative of apparatus. Contained in Sctkn- 
TiPio AmI'IRIOAN Supplement, No. 406. Price 10 
cents. To be had at this office and from all newsdealers. 

jt^KliFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
EKiCAx and ScikntificA.mekicax Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavv board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American 



THE SUEZ CANAL.— A GENERAL HE- 

scription of the work, illustrated with plan of the canal, 
plans of Port Said and Suez iiarbors, and of the pro- 
jected alternative rontes of ship traffic, transverse sec- 
tion of canal, and portrait of Ferdlnani de Lesseps. 
Contained in SciENTiFro Ami':rican Supplement, No. 
400. Price 10 cents. To be had at this office and from 
all newsdealers. 



A PATENT FOK. SALK. - Address ANDERS 
LARSEN, Terrace, Box Elder Co., Utah. 



EVAPORATING. FRUIT 

Treatise on improved methods 
SENT FREE. Wonderful results. 
Tables of Yields. Prices, I'roflts, 
and General Statistics. Address 

AJIERICAIV MANH'C CO., 

AnuTiean Fruit Uritr* Waynesboro. Pa. 




WAX —A PAPER BY LEOPOLD FIELD, 

describingthe sources, chemical composition, and uses 
of the various kinds of wax, animal nnd vegetable. 
Illustrated with four figures. Contained in Scikntific 
Ami<:hican Supplkmen't, No. 400. Price 10 cents. 
To be had at this office and from all newsdealers. 



(■^ Elegant Imp. Chromo Cards, name in new script 
^\M type, only 10a.,13pks.$l, orlU pks. for 551 and choice 
free of handsome gold ring, plain, chased, fancy, or stone 
setting, or tortoise y-blade knife. Snow & Co.-, Merideu.Ct, 




WOOD, TABER & MORSE, 

Eaton, Madison Co., N. Y,, 

MANUFACTURERS OF 

Portable and Agricultural 
Steam Engines 

Of the HIGHEST STANDARD, in every respect, of 

materials and workmanship. Were pioneers 

in the manufacture of 

Practiaally Portable Steam Engines, 

And with determined pjlicy to build only the bkst ima- 
cuiNEHXfrom the biist materials, and in the best 
MANNi'iR OF construction, and with continued iJi- 
provements, have attained the highi'.st st.andard in 
excellence of workmanship, simplicity of design, and 
capaoitv of rK)wer. For a quarter of a century have 
maintained their manufacture, the 

Standard Portable acd Agricultural Engines 

of the world. Descriptive Circulars sent on application. 
Mention this paper. 

PORTABLE FORCES-.f-nXw'^Bi.'D^""''^ 

EMPIRE PORTABE FORGE CO., Cohoes, N. Y. 

tSWILSON'S 

LIGHTNING SEWER !• 

X\i'o thousand stitches a. minute. The only 
altsoliitelFfirst-cliLns .S&;n-lne Machine In the 
world. Sen t on trial. "Warranti'd 5 years, 
j^end for Illiistr:ited Oiitalovue and Circular 
B. AcrentM IVanted. THE ^Vir.SiON SERV- 
ING MACHIIVEOO., ChlcagoorXew York, 



ON THE PROPERTIES OF WATER AND 

Ice.— Abstract of a work by Dr, Otto Petterson, contain- 
ing many new and valuable facts relative to the njttural 
history of the waters of the globe. The waters of the 
Arctic Ocean and their composition. Experiments on 
sea water and the remarkable results obtained. The 
latent heat of fusion of fresh and saltice. The chemi- 
cal composition of nea water Ice. Why sea water ip salt. 
Contained in Scientific amehican Supplement. No. 
40(>. Price 10 cents. To be had at this office and from 
all newsdealers. 



THYSELF 




CONTINENTAL WORKS, BROOKLYN, N. Y. 
DUG'S MECHANICAL, ATOMIZER OR PULVERIZER, 

For rednoinj? to an Impalpable powder all kinds of hard and brittle substances, such as 
QUARTZ, EMERY, CORDNDUM, GOLD AND SII.VER OR BS, BARYTES, COAL. PHOS- 
PHATE ROCK, etc. It is simple and not liable to get out of order, revolving shell being 
constructed of Siemens-Martin steel, and all parts mechanical in design and of flrst-cln.BB 
construction. Weight, 5,600 lb.; heaviest piece, 1,500 lb. It will pulverize 7 Trt JO TONS 
IN TEN HOURS with 30 H. P. For circulars and full particulars, apply toor address 

THUS. F. ROWI'ANH, Sole Manuf 'r, BrooklVD, N. \. 



^SSrS NEW IRON |LQWIl^ 





IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &, F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. S. TOWNSEND. Gen. Agt, ,aa Cortland St., 9 Dey St., 
COOKE ic CO., Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO.. Selling Agta. 9 Dey Street, 

SEND FOR PRICED CATALOQUB. 



^EX^^^ 



Ttv.m\0^^, 



T^Ht 



rev.£^H^ii 



s^l^i^. 
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'NEW YORK. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired baclt number of the Scientific 
Amkrican Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



$72 



A ^VKEK. i(il2 a day iitliomeeasily made. Costly 
Outfit Ivee. Addix'ss Tkl-k A- Co., Augusta, Me. 



^B 1% p P I Ct^°Send P. O. address, and you will 

■ 11 III receive, by mail, post-paid, s iai'ire 
m W\ r ^ I siieciiiien vuges of beautiful De- 
^P 1 1 ■ ■ ' corativc Designs. »fec. Sliowtlieni to ; 

■ 5<l"-^-^ ■ friends (if you like). and we will pay. 

■ you liberally for your trouble. Either sex. Address, 
• Building Association (De< orators, <fcc.), Box ^702, N.Y. 



;Seibert Cylinder Oil Cup Co., 

Manufacturers of Oil 
Clips for liOcniiintive, 
I>liirine iind ?Stntionai*y 
Engine C> linclei's. under 
the iSci bert and < « a te« 
Patents, with fSiffht Feed. 

TAKE NOTICE, 
f The " Sight Feed ' ' is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
United States Circuit Court. Dis- 
trict of Massachusetts, Feb. 23, '82. 
All parties, except those duly li- 
censed by us. are hereliy notified to 
desist the use, manufacture, or sale 
of Infringing Cups, as we shall vig- 
orously pursue all infringers. 

The Seibert Cylindn- Oil Cup Co., 

53 Oliver Sti-eet, Bosion, lYIaNS. 




FILTER FOR INDUSTRIAL WORKS.— 

Detailed description, with illustration, of a cheap and 
eflBcient form of fllterine apparatus wiiich any bleacher 
or dyer may easily make for hirasdf. Contained in 
Scientific A.mjjrican Supf'lrmkxt, No. 404. Price 
10 cents. To be had at this office and from all news- 
dealers. 




WITHERBV, RUCG & RICH A RDSON. Manufacturers 
of Patent \\ood Working .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R- Bail & ^:o., Worcester, Mass. Send for Catalogue. 



l|ijTacus^[[eabIe[ron^rks|i h 



COPPER ALLOYS AMONG THE AN- 

cients.— A very interesting paper by Prof. E. Reyer, 
Ph.D., showing what alloys were known tothe ancients, 
what was their composition, and for what they were 
employed. Characteristics of copper alloys. Weapon 
bronzes. Casting the alloys. Hard brtrnzes of the an- 
cients. Summary of the alloys used by the ancients. 
Contained in Sci I':xtifio AMKitirAN Supplkmiint, No. 
4-04. Price 10 cents. 'J'o be had at this office and from 
all newsdealers. 



"^CE AND ICE HOUSES— HOW TO MAKE 

ice ponds; amount of ice required, etc., and full direc- 
tions for building ice-house, with illustrated plan. Con- 
tainciiin SctENTiFic Amkkican^ Stpplement. No. 55. 
Price 10 cents. To be had at this 'office and of all news- 
lea iers. 



PATENTS. 

MESSRS. MUNN & (;0,. in connection with the pub- 
lication of the SriENTiFic Amkrican, continue to ex- 
amine [mprovements. and to act as Solicitors of Palents 
for Inventors. 

In tliis line of business' tliey liave hai fMrhj-eight 
yemrs' experience, and now have vnequaled fmciUties for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States. Canada, and Foreign Countries. Messrs. 
Miinn & Co. also attend (o the preparation of Caveats, 
Copyrights for Books. Labels. Eeissues, Assignments, 
and Reports on lufringemenrs of Patents. AJl buEiness 
hitrusted to liiem is done with special care and prompt- 
ness, on very reasonable term?. 

A pamphlet sent free of charee, ou application, con- 
taining full information about I'atents and how to pro- 
cure them; direccions concerning Labels. Copyrights. 
Designs. Patents, Appeals, lieissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of I'a- 
tents. etc. 

We also send, free of charije, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
ITIUIVIV Sc CO., Soileitors ol* Patents, 
* 261 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7Ui Streets, 
WaehiDgton, D. C. t-,_ . 
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i^4jjfiitis«firts. 



Jnsifle Pnee, encli insei'tion . > . 75 cents n line. 
Back I'nue, eiicli inNerci»ii - - - Si. 00 a line. 

(About eight words to a line.t 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements miist be received at publication office 
as Thursday morning to appear in next issue. 




This Saw is very much harder than a file, and will 
cut Iron and Steel almost as readily as wood. One 
saw will cutoff a bar of half-inch round iron eighty 
times, or a bar of untempered steel forty times. It 
cuts ten times ae fast as a file, and at one-tenth the 
cost. As it cuts everything, It will do most of the 
sawing required about a house, shop or farm. 

The Frame is made of Steel, polished and Nickel 
Plated, and will face the saw in four different direc- 
tions. Frame and 13 Saws sent by mall on receipt of 
$1.50. Hardware dealers will furnish them at the 
same price. All genuine goods are marked with a 
Star, and bear our name— 

Millers Falls Co., 

74 Chambers St., New York. 



WOOD WORKING TOOLS 

PATTERN SHOPS FITTED THROUGHOUT 
SEND FOR CATALOGUE 119 MILLS?; 

F H.CLEMENT,ROCHESTER,N.Y.[ 



F, Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BROWN, 43 Park Place, New York. 






The'* MONITOR. 



A NEW l-IFT 



NU AM> NON- 
INJECTOR. 



Best Boiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

A Uo Patent 

EJECTORS 

OB 

Water Eleyators, 

For Conveying 
Water and Liquid. 
[*ntoiit OI)fi-ti, Lii- 

brloDtorH, etc*. 

NATHAN MANUFACTURING COMPANY, 

Send to cataiogae. 92 tc 94 Liberty St., New York. 




H.WJOHHS' 

ASBKISTCIS ROPE PACKING, 

ASIIESTOS WH-'K PACKING, 

ASItESTOS I'liAT PACKING, 
ASHEST(».-S SIIKATIllNGS. 

ASUESTOtS GASKETS. 

ASHHSTOS BUILDING FEI.T. 

Made of strictly pure Asbestos. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York, 

Sole Manufacturers o f H. W . Johns' Genuine 

ASHHSTOS LIQUID I'AINTS, 1{<»(»F 

PAINTS, RdOriNG. STEAll I'll'E 

AN!) liOII.EIt OOVICIMNCiS, 

KIREPKOdK f'OATlNGS, 

CEHIENTS, i/rt;. 

Descriptive price listsand samples free. 



"VVBO.. .A.. XX.A.E(.Xt.XS, 

Providence, R. It (Pari* St.), Six miautes'walli West from station. 

Urigiiinl and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. HIM, M.E. PrlceSl.25. 

Established 184:' 
joixpi' xzoxjXi.a.:n'I3, 

Mannrne- |.„ IiI TL-J T'"''' ■ GOLD 

Pen Holders, Pencil Cases. MacKinnon Stylographio and 
Elastic Fountain Pens. Over one million of our Gold 
Pens now in use, many of ttiem more than twenty years 
old. If not sold by your stationer or jeweler, send for 
illustrated price list to 19West4tti St., Cincinnati, O. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B.FRANKLfM. Pres't. J, M. AMEN, Pres'l. 
J. B. PIEROE, Sec'y. 



AMERICAN 




Send for New Illustrated ' 

J. C. BLA 
E. BURT PHILL,IPS, T._ 



STEAM OAUGE CO., 

OrlglDal Steal Gange Co, 

Bus. Kstab. to 1851. 

Incorporated in 1864. 

Sole Manufacturers of the 

l^^ll OR 

'^.^^ .oust., 

■'V^' ,MASS. 
. .J ^ ne this paper. 

.f *■ f MOOBB, Supt. 



;.co >ft:: 

BRASs^fORRINGTON.— CONN \fi\Ht 
C oVpE R materials for metallic . AND 

IN SHEETS'^'^MUNITIONASPEti^l-'^"' BLANKS 



NATIONAL STEEL 
TUBE CLEANER. 

For cleaning Boiler Tubes. Saves its cost every time it 
is used ; indorsed by best Engineers. 

Asbestos Materials, Fiber, Millboard, 

Packing, and Cement. 

Address CHALMERS SPENOE COMPANY, 

119 and 421 8th Street, New York. 



B0GAIIDD8' P.\TENT DNIVER.SAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanns, Oil Cake, Feed, Corn. 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Boots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAE- 
DUS, corner of White and Elm Sts.. New York. 



'O'rrvtnmckicxT'a ^"'^ showing heat of 
~y^ OllltSljex b. Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLEY. Sole Manufacturer. 

14ii Broadway, New York. 



ROOKSON BUILDING, PAINTINC, 

'^ DecoratinBi etc. For 1883 eighty-eight-page illus- 
trated Catalogue, address, inclosing three 3-cent stamps, 
WM. T. COMSTOCK, 8 Aster Place. New York. 




GAS ENGINES, 

Simple, Substantial, Safe, Economical. 

Half horse power will pump 500 gallons of water 100 feet 
high per hour with 25 feet of gas. 

POWER DETERMINED BY ACTUAli TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. aSl BROAUWAY, SKW YORK^ 



Steel Castings 

From Ji to 15,000 lb. weight, true to pattern, of unequaled 
Btrenfith, toughness, and durability. 20,000 Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings bend for 
circular and price list. 

CHESTER STEEI. CASTINGS CO., 

40TLibrary St., Philadelphia, Pa. 




Rider's New and Improved 

COMPRESSIOJf 



?iew and Improved Designs. 
INTERCHANGEABLE PLAN 

MAXUFACTTJRED BY 

DELAMATER IRON WORKS 

C. H. DELAMATER & CO., Proprietors, 
No. 16 CORTL,ANDT ST., NEW YORK, N. Y. 



'i 



Aifi/Ns 



i:'mfm ' l^'um A SPECIALTY c^-^"-' 
^^smt JOHN GREENWOOD ScCO. 

' ROCHESTER N.-Y. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMES C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 



Print your Own Cards T' 

with our $3 Printing Press. Larger sizes 
for circulars, etc.. $8 to $75. For young 
or old, business or pleasure. Everything 
easy, printed directions. Send two stamps 

for Catalogue of Presses, Type, Cards, 

etc., etc., to the factory. Kelsey & Co., Ueriden, Ct. 




Leffel Water Wheels. 

With Imporlniit Improvements. 
11,000 IN SUCCESSFUL OPERATION 

riHE MEW FAIIFELZT FOE 1SS3 
8ent free to thofle Interested. 

JAMES LEFFEL & CO., 

Sprinfffield, Ohio. 
110 liberty St., N. Y. City. 





THE BEST STEAM PUMP. 



Vail Diizeii's Patent ti^teani Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill ; cannot 
get out of order; has no moving parts. 

A Supei'iov Fii-e Pump, 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, Impure, etc.). We make 
ten sizes, prices from $7 to $75. Capaci- 
ties from 100 to 20,000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of " Pumps." Van- Dujten ^ Ttfty Ca nci u w a TtfOV 




I^OX^ ISS^- 



The Most Popular Scientific Paper in the World. 

ESTABLISHED 1846. 

t^^ Circulation Larger than all Papers of its Class Combined. 

Only $3.20 a year, includins- postage to United States and Canada. 
$4 a year, including postage to all countries in the Postal Union. 



Tills widely circulated and splendidly illus- 
trated paper is published weekly. Every number 
contains sixteen pages of useful information and 
a larj^e number of original engravings of new in- 
ventions and disco veries,representing Engineering 
Works, Steam Machinery, New Inventions, Novel- 
ties in Mechanics, Manul'aetures, Chemistry, Elec- 
tricity, Telegraphy, Pljotography, Architecture, 
Agriculture, Horticulture, Natural History, etc. 

/» ii Classes of Readers And In the Scien- 
tific Ameuica.v a popular resume of the best 
scientilic information of the day; and it is the aim 
of the publishers to present it in an attractive 
form, avoiding as much as possible abstruse terms. 
To every intelligent mind this journal affords a 
constant supply of instructive reading. It is pro- 



riORMAN'S FEINTING PRESSES 

BEAT THE WORLD. 



u 



Send Stamps for Catalogne and state size ot 
Press wanted. Address J, F. W. DORMAN, 21 
Qebuan St., Baltiuobs. 



motive of knowledge and progress i n every com- 
munity where it circulates. 

One copy of the Scientific American and one 
copy of the Scientific American Supplement 
(see prospectus below) will be sent for one yoar, 
postage prepaid, to any subscriber iu the United 
States or Canada, on receipt of seven dollars 
by the publishers. 

Tlie safest ^vay to remit is by Postal Order, 
Draft, or Postal Note. Money carefully placed 
inside of envelopes, securely sealed, and correctly 
addressed seldom goes astray, but is at the send- 
er's risk. Address all letters and make all orders, 
drafts, etc., payable to 

MUNN & CO., 261 Broadway, New Yorlc. 
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Tiiis is a distinct paper from The Scten- 
TIFIC Amekican, but it is uniform in size with it, 
every number containing 16 octavo pages. The 
Scientific American Supplement embraces a 
very wide range of contents, covering the most 
recent and valuable contributions in Science, 
Mechanics, Architecture, and Engineering from 
every part of the world. Every number contains 
several illustrations, consisting in part of import- 
ant engineermg works, in progress or completed, 
both at home and abro.id, architectural views or 
and plans of new public buildings, handsome 
dwelling-houses, cheap cottages, household furni- 
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